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<130> 09010-093WO1 
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<150> 60/471,423 
<151> 2003-05-16 

<160> 255 

<170> FastSEQ for windows Version 4.0 

<210> 1 
<211> 1305 
<212> DNA 
<213> Bacteria 



<400> 1 

atgtgttggt 

accctgctag 

aagaegctea 

ggcggtcgcg 

cacgctgcgg 

gtaaaggcgt 

gtggactaca 

ggcgatggtg 

ccagacctcg 

agatgetccg 

aacgagatag 

aagaactctg 

ggcccagacg 

gacgcgccag 

gaggtcatag 

ggtctagaca 

gatgagaacg 

gtcgacatac 

gccaccccac 

ctaccactac 

ctacacctaa 

gtgatcaacg 



gggctcgegg 
cgctactgat 
tagtgaagat 
tggtgtacgt 
agcatgtcaa 
tegcagttag 
ttgacgctga 
attccgagat 
ccgataacat 
atgtgaacgg 
gcgttgtcgg 
ggagtggctc 
gcgtgataga 
aagtcataag 
cggcagccta 
cgccagccta 
ccacggtgcc 
tcagcacata 
aegtgagegg 
taccaccagg 
cageggtega 
cctacgatgc 



tggggtaatg 
cctgccgagt 
tgaccgtgcg 
cgcccagctt 
gaagctgccg 
agtctegcta 
gcaggtgtgg 
egaggttgee 
caagtggtgc 
ccatggtacg 
cgtcgcgcca 
ctggagcgac 
cgctgacggc 
catgagcctc 
cagctaeggg 
cccagcagca 
agactggagc 
ccccgacgac 
cacagtcgcg 
cacagaggac 
cctcggagac 
ggtgttaacc 



gggcgcctcg 

ctcgccccgg 
aagttcgacc 
gccccggttg 
ggcgtccttc 
acccagccgc 
tcgataacga 
gtgatagact 
gtagcggtgc 
cacgtgaccg 
gaggtcgaga 
ctcataatag 
gacggtgtga 
ggtggttacg 
ategtgateg 
taccccgagg 
aaccgcaacc 
agetacgegg 
ctaatccagg 
gacctaacca 
cccggctacg 
gcactaaaca 



tagctaacct 
tggcgaccgc 
eggagagggt 
ccatcctggt 
aegtatcega 
cgcagacaat 
agggcttcgt 
ctggtgttga 
teaaeggcag 
gcacgatagc 
tctacatgat 
ccattgacct 
ttgtcggtga 
atccaccacc 
tcgcggcggc 
teatageggt 
cagaggtaac 
tgetaagegg 
cagccaggct 
cagacaccgt 
acaegctata 
gctag 



cctagctctc 
tgtatcctac 
gaagggecta 
ggtgccggct 
ggatggcgag 
gccgtggggc 
agaegtcaac 
cctagaccac 
gataagcaac 
cgcgcttgac 
caaggccctc 
cgccgtgaga 
ccctgaggac 
agagctccag 
gggcaacgag 
gggcgccatc 
agccccaggc 
cactagcatg 
cgcccagggc 
gagaggcatc 
cggctacggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1305 



<210> 2 
<211> 434 
<212> PRT 
<213> Bacteria 

<220> 

<221> SIGNAL 
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<222> CI)... (37) 
<400> 2 

Met cys Trp Trp Ala Arg Gly Gly Val Met Gly Arg Leu val Ala Asn 

1 5 10 15 

Leu Leu Ala Leu Thr Leu Leu Ala Leu Leu lie Leu Pro ser Leu Ala 

20 25 30 

Pro Val Ala Thr Ala Val Ser Tyr Lys Thr Leu lie val Lys lie Asp 

35 40 45 

Arg Ala Lys Phe Asp Pro Glu Arg Val Lys Gly Leu Gly Gly Arg val 

50 55 60 

val Tyr Val Ala Gin Leu Ala Pro Val Ala lie Leu val val Pro Ala 
65 70 75 80 

His Ala Ala Glu His val Lys Lys Leu Pro Gly val Leu His Val Ser 

85 90 95 

Glu Asp Gly Glu Val Lys Ala Phe Ala val Arg Val Ser Leu Thr Gin 

100 105 110 

Pro Pro Gin Thr Met Pro Trp Gly val Asp Tyr lie Asp Ala Glu Gin 

115 120 125 

val Trp ser lie Thr Lys Gly Phe val Asp val Asn Gly Asp Gly Asp 

130 135 140 

Ser Glu lie Glu val Ala val lie Asp ser Gly val Asp Leu Asp His 
145 150 155 160 

Pro Asp Leu Ala Asp Asn lie Lys Trp cys val Ala val Leu Asn Gly 

165 170 175 

Arg lie ser Asn Arg cys ser Asp val Asn Gly His Gly Thr His val 

180 " ' 185 190 

Thr Gly Thr He Ala Ala Leu Asp Asn Glu He Gly val Val Gly val 

195 200 205 

Ala Pro Glu val Glu lie Tyr Met lie Lys Ala Leu Lys Asn Ser Gly 

210 215 220 

Ser Gly ser Trp Ser Asp Leu lie lie Ala lie Asp Leu Ala val Arg 
225 230 235 240 

Gly Pro Asp Gly val lie Asp Ala Asp Gly Asp Gly val lie val Gly 

245 250 255 

Asp Pro Glu Asp Asp Ala Pro Glu val lie ser Met Ser Leu Gly Gly 

260 265 270 

Tyr Asp Pro Pro Pro Glu Leu Gin Glu val lie Ala Ala Ala Tyr Ser 

275 280 285 

Tyr Gly lie val lie Val Ala Ala Ala Gly Asn Glu Gly Leu Asp Thr 

290 295 300 

pro Ala Tyr Pro Ala Ala Tyr Pro Glu val lie Ala val Gly Ala lie 
305 310 315 320 

Asp Glu Asn Ala Thr val Pro Asp Trp ser Asn Arg Asn Pro Glu val 

325 330 335 

Thr Ala Pro Gly val Asp lie Leu ser Thr Tyr Pro Asp Asp ser Tyr 

340 345 350 

Ala val Leu ser Gly Thr ser Met Ala Thr Pro His val ser Gly Thr 

355 360 365 

val Ala Leu lie Gin Ala Ala Arg Leu Ala Gin Gly Leu Pro Leu Leu 

370 375 " 380 

Pro Pro Gly Thr Glu Asp Asp Leu Thr Thr Asp Thr val Arg Gly lie 
385 390 395 ~ 400 

Leu His Leu Thr Ala val Asp Leu Gly Asp Pro Gly Tyr Asp Thr Leu 

405 410 415 

Tyr Gly Tyr Gly Val lie Asn Ala Tyr Asp Ala Val Leu Thr Ala Leu 
420 425 430 

Asn ser 

<210> 3 

<211> 1572 

<212> DNA 

<213> Bacteria 

<400> 3 

atgtcagtga tgcgtggatc acggcgccga accgccaccg ccgcggccgt cgccgtcgcc 60 
gccctcaccc tcggctccct ctccaccctc ccggccgccg ccgcaccggc cgccccggaa 120 
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ggcgtcatcg 
gacgagtcgg 
aagatcaagc 
caggcgaaga 
cacgtcgacg 
gcccttccgc 
tacatcatcg 
ggctacgacg 
gtcgccggca 
gtccgcgtcc 
tgggtcacgc 
gacaccgtcc 
gcggccggca 
atcaccgtcg 
gtcctggaca 
gccaccaaca 
gtctacctcg 
gccgccaccc 
gtcggcggcg 
atcgccgaca 
cccgccgccc 
cagctgatcg 
tcggacaaca 
tggaagctcc 
ctgcagttct 



ggaacgccgg 
cgcaggcgga 
ggacctacac 
agctcgcggc 
gcacgcagcc 
tgaaccagag 
acaccggcgt 
ccatcgacaa 
cggtcgcggg 
tcgacaactc 
ggaacgccgt 
tcgacgcagc 
acgacagctc 
gctccacgac 
tcttcgcccc 
ccatctccgg 
ccggcaaccc 
cgaacgtcgt 
gcaccaccac 
acgcgaccgt 
tccaggtccc 
cccccgacgg 
tcaacaccac 
gcgtcacgga 

ga 



agccgaaggc 
gaccgccaag 
ctcggccgtc 
cgaccccgcc 
ctccccgccc 
ctacacctac 
acgcatcacc 
cgacaacacc 
cacctcgtac 
cggctccggc 
gaagccggcc 
cgtccgcaac 
caacgcctcc 
caacaccgac 
gggctcctcc 
tacgtcgatg 
gacggccacc 
caccaacccg 
cccgcccggc 
cgagtccccg 
ggtgaacatc 
ctcggcgtac 
gtacagcgtg 
caacgcgaac 



10336256. 
acgatcgcgg 
ggccgggccg 
aacggctacg 
gtgacctccg 
tcctggggtc 
cccgacaccg 
cacagcgact 
gcccaggacg 
ggcgtcgcca 
acgaccgagc 
gtcgccaaca 
tcgatcgcct 
aactactcgc 
gcccgctcca 
atcacctcgt 
gcgaccccgc 
ccggcgcagg 
ggctccggct 
ccgaagttcg 
gtcaccgtca 
gtccacacct 
acgctgaagg 
aacgcctcct 
gccgacaccg 



txt 

gcagctacat 
tagcggccaa 
ccgtcgaact 
tcgtccagaa 
tggaccggat 
cgggccaggg 
tcggcggccg 
gccacggcca 
agaaggcgaa 
aggtcgtcgc 
tgagcctcgg 
ccggcgtcac 
cggcgcgcgt 
gcttctccaa 
cctggaacac 
acgtcgcggg 
tctccacggc 
ccccgaaccg 
agaacaccgc 
gcggcgtcag 
acatcggtga 
ccttcggcac 
cggaggtcgc 
gcaagatcga 



cgtcaccctc 
gttcggcgcg 
ctccgaggcc 
ccgcgtcttc 
cgaccagaag 
cgtgacggcg 
cgcctcctac 
cggcacccac 
gatcgtcggc 
gggcatcgac 
cggtggcgtc 
gtacgcggtc 
caccgaggcc 
ctacggcacg 
cagcgactcc 
cgccgcggcc 
cctcaccacc 
gctgctctac 
cgactacgcc 
cggcaacgcc 
cctccagatc 
cggcggcagc 
caacggcacg 
ctcctgggcc 



<210> 4 
<211> 523 
<212> PRT 
<213> Bacteria 

<220> 

<221> SIGNAL 
<222> (1)...(36) 

<400> 4 

Met ser Val wet Arg 

1 5 
val Ala val Ala Ala 
20 

Ala Ala Ala Pro Ala 
35 

Glu Gly Thr He Ala 
50 

Gin Ala Glu Thr Ala 
65 

Lys lie Lys Arg Thr 
85 

Leu Ser Glu Ala Gin 
100 

Ser val val Gin Asn 
115 

pro Pro Ser Trp Gly 
130 

Asn Gin Ser Tyr Thr 
145 

Tyr lie lie Asp Thr 
165 

Arg Ala ser Tyr Gly 
180 

Asp Gly His Gly His 
195 

Ser Tyr Gly val Ala 
210 

Asp Asn Ser Gly ser 
225 

Trp val Thr Arg Asn 
245 



Gly ser Arg Arg 
Leu Thr 
Ala Pro 



Gly ser 

55 
Lys Gly 
70 

Tyr Thr 

Ala Lys 

Arg val 

Leu Asp 
135 
Tyr Pro 
150 

Gly Val 

Tyr Asp 

Gly Thr 

Lys Lys 
215 
Gly Thr 
230 

Ala Val 



Leu Gly 

25 
Glu Gly 
40 

Tyr lie 



Arg Ala 

Ser Ala 

Lys Leu 
105 

Phe His 
,120 

Arg lie 

Asp Thr 

Arg lie 

Ala lie 
185 
His Val 
200 

Ala Lys 
Thr Glu 
Lys Pro 



Arg Thr Ala 
10 

Ser Leu Ser 

val He Gly 

val Thr Leu 
60 

Val Ala Ala 
75 

val Asn Gly 
90 

Ala Ala Asp 

val Asp Gly 

Asp Gin Lys 
140 

Ala Gly Gin 

155 
Thr His ser 
170 

Asp Asn Asp 

Ala Gly Thr 

lie Val Gly 
220 

Gin val Val 

235 
Ala val Ala 
250 
Page 3 



Thr Ala 

Thr Leu 

30 
Asn Ala 
45 

Asp Glu 

Lys Phe 

Tyr Ala 

pro Ala 
110 
Thr Gin 
125 

Ala Leu 

Gly Val 

Asp Phe 

Asn Thr 
190 
val Ala 
205 

Val Arg 
Ala Gly 
Asn Met 



Ala Ala 
15 

pro Ala 

Gly Ala 

Ser Ala 

Gly Ala 
80 

val Glu 
95 

val Thr 

pro Ser 

pro Leu 

Thr Ala 
160 
Gly Gly 
175 

Ala Gin 

Gly Thr 

val Leu 

lie Asp 
240 
Ser Leu 
255 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1572 
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Gly Gly Gly Val Asp Thr Val Leu Asp Ala Ala Val Arg Asn Ser lie 

260 265 270 

Ala Ser Gly val Thr Tyr Ala Val Ala Ala Gly Asn Asp ser Ser Asn 

275 280 285 

Ala Ser Asn Tyr ser Pro Ala Arg val Thr Glu Ala lie Thr Val Gly 

290 295 300 

ser Thr Thr Asn Thr Asp Ala Arg Ser Ser Phe Ser Asn Tyr Gly Thr 
305 310 315 320 

Val Leu Asp lie Phe Ala Pro Gly ser Ser lie Thr Ser ser Trp Asn 

325 330 335 

Thr Ser Asp ser Ala Thr Asn Thr lie Ser Gly Thr Ser Met Ala Thr 

340 345 350 

Pro His Val Ala Gly Ala Ala Ala Val Tyr Leu Ala Gly Asn Pro Thr 

355 360 365 

Ala Thr Pro Ala Gin Val Ser Thr Ala Leu Thr Thr Ala Ala Thr Pro 

370 375 380 

Asn Val Val Thr Asn Pro Gly Ser Gly Ser pro Asn Arg Leu Leu Tyr 
385 390 395 400 

val Gly Gly Gly Thr Thr Thr Pro Pro Gly Pro Lys Phe Glu Asn Thr 

405 410 415 

Ala Asp Tyr Ala lie Ala Asp Asn Ala Thr Val Glu Ser Pro Val Thr 

420 425 430 

Val Ser Gly val Ser Gly Asn Ala Pro Ala Ala Leu Gin val Pro Val 

435 440 445 

Asn He val His Thr Tyr lie Gly Asp Leu Gin lie Gin Leu lie Ala 

450 455 460 

Pro Asp Gly Ser Ala Tyr Thr Leu Lys Ala Phe Gly Thr Gly Gly Ser 
465 470 475 480 

ser Asp Asn lie Asn Thr Thr Tyr Ser val Asn Ala Ser Ser Glu val 

485 490 495 

Ala Asn Gly Thr Trp Lys Leu Arg Val Thr Asp Asn Ala Asn Ala Asp 

500 505 510 

Thr Gly Lys lie Asp Ser Trp Ala Leu Gin Phe 
515 520 

<210> 5 
<211> 3684 
<212> DNA 
<213> Bacteria 

<400> 5 

atgacgtcga ggaccacacc cttcgacagg gggagagccg cgctgatcgc cgcgggcgtc 60 

tccctcgtga tgctctcgac agggcagacc gccgccgccg ggaccaccac atccgccgta 120 

ccggacacct tcaaggcgac ggcgagcacc accgtcaccc tcgtcaccgg cgaccgcgtc 180 

accctcacgg acctcggcgg cggccggaag accgtcaccg tcgaccgggc cgagggcgcc 240 

accggcgcga tacgcagccg gatcgacgac ggccgggtca ccgtcgtccc cgacgaggcc 300 

cgcccctacc tggactccgg cgcgctcgac ccgcggctct tcgacgtcac cggcctagtc 360 

gaacagggcg tcaccggcga gctcccgctc atcgtcacct acggcggcaa gaccgccagg 420 

accgccgccg cggccccccg cggcgccgag accgtccgcc cgctgcccag catcggcggg 480 

gccgccgtca ccgccaccga ccccgcctcc ttctggcgcg gtttcaccgc cgccccgacc 540 

gcccgggccg ccgcccccgc caaggtctgg ctcgacgggc gggtcaaggc cgcgatggcc 600 

gagtccaacg cccagatcgg caccccgaag gcctgggagg cggggctcac cggcaagggc 660 

gtgaaggtcg cggtcctcga caccggcgcc gacctcgccc accccgacct cgcgggccgg 720 

gtcaccgagt ccaagtcgtt catcgccggc caggaggtcg ccgaccgcaa cggccacggc 780 

acccacgtcg cctccaccgt cggcggcagc ggtgccggct ccgacggcaa ggagaagggc 840 

gtcgcccccg gcgccaccct cgccgtgggc aaggtcctca gcgacgaggg cagcggctcc 900 

gagtcggaga tcatcgccgg catggagtgg gccgccaagg acatcgacgc gaagatcgtc 960 

tcgatgagcc tcggctcccg tgaaccgagc gacggcaccg acccgatggc cctggccgtc 1020 

aacaccctca ccgccgagac cggcgccctc ttcgtcatcg ccgccggcaa ctccggctac 1080 

cccggctcca tcggctcgcc cggcgccgcc gactccgcgc tcaccatcgg cgccgtcgac 1140 

tccgccgacg aggccgccta cttcaccagc cagggccccc gctacggcga ccaggccctc 1200 

aagcccgacc tgtcggcgcc cggcgtggac atcctcgccg cccgctccca actgctcccc 1260 

ggcagcggcc tctacacctc catgagcggt acgtcgatgg cgaccccgca cgtcgccggt 1320 

gtcgccgcgc tgcttgccga gcggcacccc gactggaccg gcgcccagct caaggacgcg 1380 

ctgatgtcct cgtcgaagac gctcgacgcc tcctcgtacg cgctcggctc cggccgggtc 1440 

gacgtggccg ccgcgatcgc cgcgaacgtc accgcgaccg gctccgccga cctcggcttc 1500 

gtcgcctggc cgtacgcgtc gagcaagccg gtcacgaaga ccgtcaccta caccaactcc 1560 

tccgacgcgc cggtcgagct gaacctggcc gtcgagggca tgccggccgg cgtcgccgcc 1620 

Page 4 



WO 2004/033668 



PCTYUS2003/032819 



10336256.txt 

ctcgccgaca ccaccctcac cgtccccgcc cacgggaccg cgagcaccac cgtcaccggt 1680 

gacggcacga aggcccccgt cggccagtcc tccggccgga tcaccgccac cgccgccggc 1740 

accgtcgtcg cgcacaccgc gctcggcctg gtcaaggagg aggagcgcta caccctcacc 1800 

gtccacgtca aggaccgcga cggcgccccc acccccgccc acctcggcgt gaagcagctc 1860 

gccgaggaca ccgacccctt cccggccgcg gtcggcgact ccggcaccct cgaactccgc 1920 

ctgcagcccg gcacgtacac cgtcgacacc ttcctcgacg tacgcggctc ccacggcgag 1980 

gactccctcg gcctcggctt cctcaccgcg ccggagatca ccctcgaccg tgaccgcgag 2040 

atcaccctcg acggacggca gctgcgtgag atccgcgccg aggtcgaccg gcgcaccgag 2100 

acccgccagc tcctgatgga gttcgaccgg aaggccaacg gcgcctccta cggcggcgcc 2160 

gtccaggtcc cgccgatgta cgactcgatc ttcgcggcgc ccaccgccaa gcccgccacc 2220 

ggcaccttcg agtaccggac ggtctggcgc ctcggcaagc cgatgctgga gacgagcgtc 2280 

gacggttccc gcctctccgg ggccaccccg caggccggcg ccaccctcct ggagggccgc 2340 

caccgcctcg gcctcgtcga cgcgggcacc ggaacacccg ccgagtacac cggcaggaac 2400 

gtcaccggca aggccgtcct cgtccggctg acggagggcg ccgacccggc gcaggtcgcc 2460 

cagaccgccc aggacgcggg cgccaaggcc ctgttcgtca ccgacgaccg gcccggccgc 2520 

ctgatggaat ggttcggcac cgccgactac caggaccggc cgctcgccgt cgccaccgtc 2580 

aacgccgccg acgcccggcg cctcgccgcc ggcgccgccc gcggcaagcg cgtcgacctg 2640 

accggcaccc gcttcacccc cttcacgtac gacctctccg agggccaccc cggcgccatc 2700 

ggcaaggacc tggtcttccg gcccgacgag gacgaactcg ccaccgtccg ctccaccttc 2760 

cacgcgccca ccaagcgcgc cgaactgggc ggcgagttcc gctactcgat caccgacacc 2820 

ttcccgatcg gcttcggctt caaggagtgg atctccttcc cggccgagcg caccgagtac 2880 

gtctccaccg gcaccggcca gcgctggcac gagtccgtcg acctcggcga gtcgctcgag 2940 

gagcgcggcg gccagtccgt gtaccggggc ggcagccggg tggacctcga ctggttcggt 3000 

cccgtctggc acccctggct gggcaccggc ctcggctggg gccagcagcg caccggcaac 3060 

gacctgcgct tcaacacccc cggctggggc gactccggca acgaccacac cggcttcggc 3120 

aacgtgtgga gcgacgactc gatgacccag tacaccgagg tgtacgtcaa cggcacccgc 3180 

gtcgaccgca agacgagctc cggcgcctac gcctgggacg cgccggccga agaggccgcg 3240 

tacaaggtcg tcaccgacac cacgctcgac ccggcgcgct ggcggctcgc gaccaagggc 3300 

cacagcgagt ggaccttccg ctccgccgag accccccacg acaagatcac ctatctgccg 3360 

atgctcaacc tcggcttcga cgtggacacc gacatcaacg gtgacgtccg cgccgggagc 3420 

aggctgcccg tcgggatctc cgccgagtac gtgaagggcg ccaccggcac cggcagcatc 3480 

ggcaccggca ccctggaggt ctcctacgac gagggcagga cctggacgaa ggtcgccctc 3540 

aagaaggcgc ggcacggcgc cgcctgggac ggcgagctgc gcgtcccgtc cggcgcggac 3600 

tccgtctcgc tgcgggccgg ggcgagcgac gaccggggcg gctcggtgac gcaggaactg 3660 

atccgcgcgg tgggcgtgaa gtag 3684 

<210> 6 
<211> 1227 
<212> PRT 
<213> Bacteria 

<220> 

<221> SIGNAL 
<222> (D...C32) 

<400> 6 

Met Thr ser Arg Thr Thr Pro Phe Asp Arg Gly Arc 

Ala Ala Gly Val ser Leu val Met Leu ser Thr Glv 

20 25 
Ala Gly Thr Thr Thr ser Ala Val Pro Asp Thr Phe 

35 40 
Ser Thr Thr val Thr Leu Val Thr Gly Asp Arg Val 
50 55 60 

Leu Gly Gly Gly Arg Lys Thr Val Thr Val Asp Arc 
65 70 75 " 

Thr Gly Ala lie Arg ser Arg lie Asp Asp Gly Arc 
n n 85 90 H - 

Pro Asp Glu Ala Arg Pro Tyr Leu Asp ser Gly Ala Leu Asp Pro Arg 

100 105 110 

Leu Phe Asp Val Thr Gly Leu Val Glu Gin Gly Val 

115 120 
Pro Leu lie val Thr Tyr Gly Gly Lys Thr Ala Arg 
130 135 140 

Ala Pro Arg Gly Ala Glu Thr Val Arg Pro Leu Pro 
145 150 155 

Ala Ala val Thr Ala Thr Asp Pro Ala ser phe Trp 
165 170 
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Ala 


Ala Leu 


He 




15 




Gin 


Thr Ala 


Ala 




30 




Lys 


Ala Thr 


Ala 


45 






Thr 


Leu Thr 


Asp 


Ala 


Glu Gly 


Ala 




80 


Val 


Thr Val 


Val 




95 




Leu 


Asp Pro 


Arg 




110 


Thr 


Gly Glu 


Leu 


125 




Thr 


Ala Ala 


Ala 


Ser 


lie Gly 


Gly 




160 


Arg 


Gly Phe 


Thr 


175 
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Ala Ala Pro Thr Ala Arg Ala Ala Ala Pro Ala Lys Val Trp Leu Asp 

180 ~ 185 190 

Gly Arg Val Lys Ala Ala Met Ala Glu Ser Asn Ala Gin lie Gly Thr 

195 200 205 

Pro Lys Ala Trp Glu Ala Gly Leu Thr Gly Lys Gly Val Lys Val Ala 

210 215 220 

val Leu Asp Thr Gly Ala Asp Leu Ala His Pro Asp Leu Ala Gly Arg 
225 230 235 240 

Val Thr Glu Ser Lys Ser Phe lie Ala Gly Gin Glu Val Ala Asp Arg 

245 250 255 

Asn Gly His Gly Thr His val Ala ser Thr Val Gly Gly Ser Gly Ala 

260 265 270 

Gly Ser Asp Gly Lys Glu Lys Gly Val Ala Pro Gly Ala Thr Leu Ala 

275 280 285 

val Gly Lys Val Leu Ser Asp Glu Gly ser Gly Ser Glu ser Glu lie 

290 295 300 

lie Ala Gly Met Glu Trp Ala Ala Lys Asp lie Asp Ala Lys lie Val 
305 310 315 320 

ser Met Ser Leu Gly ser Arg Glu Pro Ser Asp Gly Thr Asp Pro Met 

325 330 335 

Ala Leu Ala val Asn Thr Leu Thr Ala Glu Thr Gly Ala Leu Phe val 

340 345 350 

He Ala Ala Gly Asn ser Gly Tyr Pro Gly Ser lie Gly ser Pro Gly 

355 360 365 

Ala Ala Asp ser Ala Leu Thr lie Gly Ala val Asp Ser Ala Asp Glu 

370 375 380 

Ala Ala Tyr Phe Thr Ser Gin Gly Pro Arg Tyr Gly Asp Gin Ala Leu 
385 390 395 400 

Lys Pro Asp Leu ser Ala Pro Gly val Asp lie Leu Ala Ala Arg Ser 

405 410 415 

Gin Leu Leu Pro Gly ser Gly Leu Tyr Thr Ser Met Ser Gly Thr Ser 

420 425 430 

Met Ala Thr Pro His val Ala Gly val Ala Ala Leu Leu Ala Glu Arg 

435 440 445 

His Pro Asp Trp Thr Gly Ala Gin Leu Lys Asp Ala Leu Met Ser Ser 

450 455 460 

Ser Lys Thr Leu Asp Ala Ser ser Tyr Ala Leu Gly Ser Gly Arg Val 
465 470 475 480 

Asp Val Ala Ala Ala lie Ala Ala Asn val Thr Ala Thr Gly Ser Ala 

485 490 495 

Asp Leu Gly Phe Val Ala Trp Pro Tyr Ala Ser Ser Lys Pro Val Thr 

500 505 510 

Lys Thr val Thr Tyr Thr Asn Ser Ser Asp Ala Pro Val Glu Leu Asn 

515 520 525 

Leu Ala Val Glu Gly Met Pro Ala Gly val Ala Ala Leu Ala Asp Thr 

530 535 540 

Thr Leu Thr Val Pro Ala His Gly Thr Ala Ser Thr Thr Val Thr Gly 
545 550 555 560 

Asp Gly Thr Lys Ala Pro Val Gly Gin Ser ser Gly Arg lie Thr Ala 

565 570 575 

Thr Ala Ala Gly Thr val val Ala His Thr Ala Leu Gly Leu Val Lys 

580 585 590 

Glu Glu Glu Arg Tyr Thr Leu Thr val His val Lys Asp Arg Asp Gly 

595 600 605 

Ala Pro Thr Pro Ala His Leu Gly Val Lys Gin Leu Ala Glu Asp Thr 

610 615 620 

Asp Pro Phe Pro Ala Ala val Gly Asp Ser Gly Thr Leu Glu Leu Arg 
625 630 635 640 

Leu Gin Pro Gly Thr Tyr Thr val Asp Thr Phe Leu Asp val Arg Gly 

645 650 655 

Ser His Gly Glu Asp ser Leu Gly Leu Gly Phe Leu Thr Ala Pro Glu 

660 665 670 

lie Thr Leu Asp Arg Asp Arg Glu lie Thr Leu Asp Gly Arg Gin Leu 

675 680 685 

Arg Glu lie Arg Ala Glu val Asp Arg Arg Thr Glu Thr Arg Gin Leu 

690 695 ~ 700 

Leu Met Glu Phe Asp Arg Lys Ala Asn Gly Ala Ser Tyr Gly Gly Ala 
705 710 715 720 
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Val Gin val Pro Pro Met Tyr Asp ser lie Phe Ala Ala Pro Thr Ala 

725 730 735 

Lys Pro Ala Thr Gly Thr Phe Glu Tyr Arg Thr Val Trp Arg Leu Gly 

740 745 750 

Lys Pro Met Leu Glu Thr ser Val Asp Gly Ser Arg Leu ser Gly Ala 

755 760 765 

Thr Pro Gin Ala Gly Ala Thr Leu Leu Glu Gly Arg His Arg Leu Gly 

770 775 780 

Leu val Asp Ala Gly Thr Gly Thr Pro Ala Glu Tyr Thr Gly Arg Asn 
785 790 795 800 

val Thr Gly Lys Ala val Leu Val Arg Leu Thr Glu Gly Ala Asp Pro 

805 810 815 

Ala Gin val Ala Gin Thr Ala Gin Asp Ala Gly Ala Lys Ala Leu Phe 

820 825 830 

Val Thr Asp Asp Arg Pro Gly Arg Leu Met Glu Trp Phe Gly Thr Ala 

835 840 845 

Asp Tyr Gin Asp Arg Pro Leu Ala val Ala Thr val Asn Ala Ala Asp 

850 855 860 

Ala Arg Arg Leu Ala Ala Gly Ala Ala Arg Gly Lys Arg val Asp Leu 
865 870 875 880 

Thr Gly Thr Arg Phe Thr Pro Phe Thr Tyr Asp Leu ser Glu Gly His 

885 890 895 

pro Gly Ala lie Gly Lys Asp Leu Val Phe Arg Pro Asp Glu Asp Glu 

900 905 910 

Leu Ala Thr Val Arg ser Thr Phe His Ala Pro Thr Lys Arg Ala Glu 

915 920 925 

Leu Gly Gly Glu Phe Arg Tyr ser lie Thr Asp Thr Phe Pro lie Gly 

930 935 940 

Phe Gly Phe Lys Glu Trp lie ser Phe Pro Ala Glu Arg Thr Glu Tyr 
945 950 955 960 

Val ser Thr Gly Thr Gly Gin Arg Trp His Glu ser Val Asp Leu Gly 

965 970 975 

Glu Ser Leu Glu Glu Arg Gly Gly Gin ser val Tyr Arg Gly Gly ser 

980 ~ 985 990 

Arg val Asp Leu Asp Trp Phe Gly Pro val Trp His Pro Trp Leu Gly 

995 1000 1005 

Thr Gly Leu Gly Trp Gly Gin Gin Arg Thr Gly Asn Asp Leu Arg Phe 

1010 1015 1020 

Asn Thr Pro Gly Trp Gly Asp Ser Gly Asn Asp His Thr Gly Phe Gly 
1025 1030 1035 1040 

Asn Val Trp Ser Asp Asp ser Met Thr Gin Tyr Thr Glu Val Tyr Val 

1045 1050 1055 

Asn Gly Thr Arg val Asp Arg Lys Thr ser ser Gly Ala Tyr Ala Trp 

1060 1065 1070 

Asp Ala Pro Ala Glu Glu Ala Ala Tyr Lys Val Val Thr Asp Thr Thr 

1075 1080 1085 

Leu Asp Pro Ala Arg Trp Arg Leu Ala Thr Lys Gly His ser Glu Trp 

1090 1095 1100 

Thr Phe Arg Ser Ala Glu Thr Pro His Asp Lys lie Thr Tyr Leu Pro 
1105 1110 1115 1120 

Met Leu Asn Leu Gly Phe Asp Val Asp Thr Asp lie Asn Gly Asp Val 

1125 1130 1135 

Arg Ala Gly Ser Arg Leu Pro val Gly lie ser Ala Glu Tyr val Lys 

1140 1145 1150 

Gly Ala Thr Gly Thr Gly Ser lie Gly Thr Gly Thr Leu Glu Val Ser 

1155 1160 1165 

Tyr Asp Glu Gly Arg Thr Trp Thr Lys val Ala Leu Lys Lys Ala Arg 

1170 1175 1180 

His Gly Ala Ala Trp Asp Gly Glu Leu Arg Val Pro Ser Gly Ala Asp 
1185 1190 1195 1200 

Ser val ser Leu Arg Ala Gly Ala Ser Asp Asp Arg Gly Gly ser Val 

1205 1210 1215 

Thr Gin Glu Leu lie Arg Ala Val Gly Val Lys 
1220 1225 

<210> 7 
<211> 1332 
<212> DNA 
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<213> Bacteria 
<400> 7 

atgtttggat tttcaatggt gaaaatggtg cgttctcact ctcagaagtt agataaaact 60 

ttacgtgatc gaatactgaa tctatataaa ccattcaagt ggacgccctg ttttttacac 120 

SSSfiSJ**? aaagattttt taagaataga aaaaaattat ccgtcattat agaatttgag 180 

agtaattgct atcaagaggg atgcttagag gtgaatcaag cttttacgaa acgcaatggt 240 

tgtaaaatta gaaacgagtt ctctatcatt tcttgctgta gtgccgatat aacaccatca 300 

§HH? ga *S aggttttaac taattgtaac catattaaaa aggtgtattt aaatcatgaa 360 

gtgcgagctt tattagatac ggctgttata tcagcaaatg caaaaaatat tgtgagaaat 420 

aacacgacac tcacagggaa aggaatcact attgcggtta ttgataccgg tatctttccg 480 

cacaccgacc tttcaggaag aattattgat tttgttgatt ttattaacga cagaacggaa 540 

^*i a S§ atg ataatgggca tggtacgcat tgcgcaggag atgctctcgg agatggttca 600 

S^33^ tcag gactttatat ggggcctgca ccagaagcga atgtcattgg tgtaaaggtt 660 

ttaaataagg taggatctgg ttcattagaa acagtcatgc aaggggttga ctggtgtata 720 

aaatataatg atcaaaatcc ggatcagaaa attaatatca ttaatatgtc tttaggagcg 780 

cctgcacagc gatatgagaa tgagaacgat gatccgatgg tgaaaatggt agagaaagca 840 

tgggagaatg gaattgtcgt ttgtgttgct gctggaaatg aggggccgga agcgagtacg 900 

attgctagtc ctggggttag tgaacaagtt ataaccgttg gagcgctaga tgataaaacg 960 

acggctgata caagatcaga cgatgaggtc gctagctttt ctagtagagg gccaacgata 1020 

tatgaaaagg tgaagcctga tattttagct ccaggtgtag atattatatc attacgttcc 1080 

ccaaattctt atttagacaa atttcaaaaa gggaatcgag tggggtcaga ctatttttct 1140 

ttatcaggaa cttccatggc aacacctatt tgtgcaggga tagcagcatt aatattacaa 1200 

cataatccaa atgcaactcc gcaagaggta aaagacttat taaaaagagg aacggattta 1260 

522^™ g a 9atcctaa tatttatgga gctggttata taaatgcaga gaattcagtt 1320 

cctgacaaLL aa. 1332 

<210> 8 
<211> 443 
<212> PRT 
<213> Bacteria 

<400> 8 

Met Phe Gly Phe Ser Met Val Lys Met Val Arg ser His Ser Gin Lys 

1 ,5 10 15 

Leu Asp Lys Thr Leu Arg Asp Arg lie Leu Asn Leu Tyr Lys Pro Phe 

, 20 25 30 

Lys Trp Thr pro cys Phe Leu His Lys Met Phe Glu Arg Phe Phe Lys 

35 40 45 

Asn Arg Lys Lys Leu ser val He He Glu Phe Glu ser Asn cys Tvr 

-, 50 55 60 

Gin Glu Gly cys Leu Glu val Asn Gin Ala Phe Thr Lys Arg Asn Gly 
65 70 75 80 

Cys Lys lie Arg Asn Glu Phe ser lie He Ser cys cys ser Ala Asp 

85 90 95 

He Thr Pro ser val Leu Glu Glu Val Leu Thr Asn cys Asn His He 

, 100 105 110 

Lys Lys val Tyr Leu Asn His Glu Val Arg Ala Leu Leu Asp Thr Ala 
, , 115 ., 120 125 

val JI« Ser Ala Asn Ala L y s Asn 11 e v al Arg Asn Asn Thr Thr Leu 
130 135 140 

Thr Gly Lys Gly He Thr He Ala val He Asp Thr Gly lie Phe Pro 

145 150 155 160 

His Thr Asp Leu ser Gly Arg He He Asp Phe Val Asp Phe He Asn 

165 170 175 

Asp Arg Thr Glu Thr Tyr Asp Asp Asn Gly His Gly Thr His cys Ala 

, , 180 _ 185 190 

Gly Asp Al| Leu Gly Asp Gly Ser Ala ser ser Gly Leu Tyr Met Gly 

Pro Ala Pro Glu Ala Asn val lie Gly val Lys val Leu Asn Lys Val 

, 210 215 220 

Gly ser Gly ser Leu Glu Thr Val Met Gin Gly val Asp Trp Cys lie 
„ "0 235 240 

Lys Tyr Asn Asp Gin Asn Pro Asp Gin Lys lie Asn lie He Asn Met 

245 250 255 

ser Leu Gly Ala Pro Ala Gin Arg Tyr Glu Asn Glu Asn Asp Asp Pro 

^oO 265 270 

Met val Lys Met Val Glu Lys Ala Trp Glu Asn Gly He val val cys 
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275 280 285 

Val Ala Ala Gly Asn Glu Gly Pro Glu Ala Ser Thr lie Ala ser Pro 

290 295 300 

Gly Val ser Glu Gin Val lie Thr Val Gly Ala Leu Asp Asp Lys Thr 
305 310 315 320 

Thr Ala Asp Thr Arg Ser Asp Asp Glu Val Ala ser phe ser ser Arg 

325 330 335 

Gly Pro Thr lie Tyr Glu Lys val Lys Pro Asp lie Leu Ala Pro Gly 

340 345 350 

val Asp lie lie Ser Leu Arg Ser Pro Asn ser Tyr Leu Asp Lys Phe 

355 360 365 

Gin Lys Gly Asn Arg Val Gly ser Asp Tyr Phe ser Leu Ser Gly Thr 

370 375 380 

ser Met Ala Thr Pro lie cys Ala Gly lie Ala Ala Leu He Leu Gin 
385 390 395 400 

His Asn Pro Asn Ala Thr Pro Gin Glu Val Lys Asp Leu Leu Lys Arg 

405 410 415 

Gly Thr Asp Leu Trp Thr Asn Arg Asp Pro Asn lie Tyr Gly Ala Gly 

420 425 430 

Tyr lie Asn Ala Glu Asn Ser val Pro Asp Asn 
435 440 

<210> 9 
<211> 2181 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 9 

atgcgtgcta tttggatgtt cctggccgca attaccaccc cgctcgttgc cgcgtccggc 60 

gcttttgccc ccaccgccct tgcccaagag aaagagagcg acttgaccac cagccccgcc 120 

ctgcccgccg ctccggtcgc cgaacaacgc ccgcacgacg tcaccctgca cggcaaaact 180 

ctgtccgatc cttatttctg gctgcgcgat ccgagctatc cggtcgtcga tgacgcggac 240 

gtcctcgatt atgtgaaggc cgaaaatgcc tatttcgacg cagcaatgaa gccgcacgca 300 

aagctcgtcg agacgttgtt tcaggagatg aagggccgca tcaaggaggc cgattcctcg 360 

gtgccgcaga aggacggcga ctggctctat tggatcgaat atgacgaggg cgccgaatat 420 

aagaaatggt accggaagcc agcgtcaggc tccggcgaga cccagctcat cctcgacgag 480 

gtggcgatgg ccgagggcaa ggattatttc cgcctcgccg aactgtcgat cagtcccgac 540 

ggccggctga tggcctattc gttcgacgac aacggttccg aacgcttcga ggcgcgcgtc 600 

cgcaacctgg aaaccggcga gctgctcccc gacgtcattc ccggcacgct gtcgtcgctc 660 

gtctggacgt cggggaacga cgcgatcctc tatggcctcg cgaacgagaa ctggcgcacc 720 

gacaatgtcc ggctgcacaa gctcggcacc ccggtcggcc aggacaaatt gctctacaag 780 

gagcccgaca tcggtttcgg cgtcgggatc ggcaagaccg cggccgacaa ttatatcgtc 840 

atcgggaccg gcgataacga gacgaacgag gtctatctgc tccccgcgga caatcccgag 900 

gcggagatgc aactcgtctc ggcgcgccag aagggccgcg agtacagcgt cgacgagcgc 960 

gacggcacgc tttacatcct caccaacgac gagcatccca atttccgcgt cgcgaccgcg 1020 

agcatcgagg cgccggggac atggaaaacg ctgatcccgg ggtcggatca cagctacatc 1080 

accggctttt cggtttttcg cgattatttc gtgctcgaag cgcgcgagga cgggctcgat 1140 

caggtcgata tccgcaaata tgacgcaccg ctaacccccg gccggatcga attccccgag 1200 

gccacttacg ttgcggggct cggcgacaat cccgaatatc atcaggacaa gctccggctc 1260 

gattatgaat cgatggtcac tcccgatacc gtctatgatt atgatatcgc gaccggcacg 1320 

ctcgaaacgc tgaaggtaca ggaaatccca tcgggttatg atgcaacgca atatgtaacc 1380 

gaacgggtta acctgccaag ccgcgacggc aagacgatga tccccgcctc gctcgtctac 1440 

aaaaagggca cgaagcgcga cggcagcgcg ccgatgcatc tctatgccta tggcagctat 1500 

ggctatcgca tcgcgccggg cttttcgacg acgcggctca gccttgtcga tcgcgggatg 1560 

atctatgcga tcgcgcatgt tcgcggcggc gacgacctcg gccgcgcctg gtatctcgcg 1620 

ggcaagaccg atcaccgcaa gaatacgttc aacgatttca tcgacgtcgc caaggggttg 1680 

atcgcgaagg gctataccag cgccggcaag atttcgatcg agggccgctc ggcgggcggg 1740 

caggtgatgg gggcagtcac taacgaggcg cccgaattgt ggggtgcggt gctggcgggg 1800 

gtgcctttcg tcgacgtgat caacacgatg gtcgacgaaa cgctgccact cacccccggc 1860 

gaatggccgg aatggggcaa tccgatcacc gacaaggcgg cgttcgacta tatgctgagc 1920 

tacagcccct acgacaatgt aacggccaaa gcctacccgc cgatgctggt gtcggcgggg 1980 

ctcaacgacc cgcgcgtaac ctattgggag cccgccaaat gggtcgccaa gctccgcgcg 2040 

acgcgcacca atgacgcgac gctgctgctg cgcaccaaca tgggcgcggg ccatgccggc 2100 

aaatcgggcc gctggggctc gctccacgag gatgccgagg agttcgcctt cgtgctgacg 2160 

cagcttgggg tcgagaagta g ~ 2181 
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<210> 10 
<211> 726 
<212> PRT 
<213> Unknown 

<220> 

<221> SIGNAL 
<222> CD .-.(28) 

<223> obtained from an environmental sample 
<400> 10 

Met Arg Ala lie Trp Met Phe Leu Ala Ala lie Thr Thr Pro Leu Val 

15 10 15 

Ala Ala Ser Gly Ala Phe Ala Pro Thr Ala Leu Ala Gin Glu Lys Glu 

20 25 30 

ser Asp Leu Thr Thr Ser Pro Ala Leu Pro Ala Ala Pro Val Ala Glu 

35 40 45 

Gin Arg Pro His Asp Val Thr Leu His Gly Lys Thr Leu Ser Asp Pro 

50 55 60 

Tyr Phe Trp Leu Arg Asp Pro Ser Tyr Pro Val Val Asp Asp Ala Asp 
65 70 75 80 

val Leu Asp Tyr val Lys Ala Glu Asn Ala Tyr Phe Asp Ala Ala Met 

85 90 95 

Lys Pro His Ala Lys Leu val Glu Thr Leu Phe Gin Glu Met Lys Gly 

100 105 110 

Arg lie Lys Glu Ala Asp Ser Ser val Pro Gin Lys Asp Gly Asp Trp 

115 120 125 

Leu Tyr Trp lie Glu Tyr Asp Glu Gly Ala Glu Tyr Lys Lys Trp Tyr 

130 135 140 

Arg Lys Pro Ala Ser Gly ser Gly Glu Thr Gin Leu lie Leu Asp Glu 
145 150 155 160 

Val Ala Met Ala Glu Gly Lys Asp Tyr Phe Arg Leu Ala Glu Leu ser 

165 170 175 

lie ser Pro Asp Gly Arg Leu Met Ala Tyr Ser Phe Asp Asp Asn Gly 

180 185 190 

Ser Glu Arg Phe Glu Ala Arg val Arg Asn Leu Glu Thr Gly Glu Leu 

195 200 205 

Leu Pro Asp val lie Pro Gly Thr Leu Ser Ser Leu val Trp Thr ser 

210 215 220 

Gly Asn Asp Ala lie Leu Tyr Gly Leu Ala Asn Glu Asn Trp Arg Thr 
225 230 235 240 

Asp Asn Val Arg Leu His Lys Leu Gly Thr Pro Val Gly Gin Asp Lys 

245 250 255 

Leu Leu Tyr Lys Glu Pro Asp lie Gly Phe Gly val Gly lie Gly Lys 

260 265 270 

Thr Ala Ala Asp Asn Tyr lie val lie Gly Thr Gly Asp Asn Glu Thr 

275 280 285 

Asn Glu val Tyr Leu Leu Pro Ala Asp Asn Pro Glu Ala Glu Met Gin 

290 295 300 

Leu val Ser Ala Arg Gin Lys Gly Arg Glu Tyr Ser val Asp Glu Arg 
305 310 315 320 

Asp Gly Thr Leu Tyr lie Leu Thr Asn Asp Glu His Pro Asn Phe Arg 

325 330 335 

Val Ala Thr Ala ser lie Glu Ala Pro Gly Thr Trp Lys Thr Leu lie 

340 345 350 

Pro Gly ser Asp His ser Tyr lie Thr Gly Phe Ser val Phe Arg Asp 

355 360 365 

Tyr Phe Val Leu Glu Ala Arg Glu Asp Gly Leu Asp Gin Val Asp lie 

370 375 380 

Arg Lys Tyr Asp Ala Pro Leu Thr Pro Gly Arg lie Glu Phe Pro Glu 
385 390 395 400 

Ala Thr Tyr Val Ala Gly Leu Gly Asp Asn Pro Glu Tyr His Gin Asp 

405 410 415 

Lys Leu Arg Leu Asp Tyr Glu Ser Met val Thr Pro Asp Thr Val Tyr 

420 425 430 

Asp Tyr Asp lie Ala Thr Gly Thr Leu Glu Thr Leu Lys val Gin Glu 
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435 440 445 

lie Pro Ser Gly Tyr Asp Ala Thr Gin Tyr Val Thr Glu Arg Val Asn 

450 455 460 

Leu Pro Ser Arg Asp Gly Lys Thr Met lie Pro Ala ser Leu val Tyr 
465 470 475 480 

Lys Lys Gly Thr Lys Arg Asp Gly Ser Ala Pro Met His Leu Tyr Ala 

485 490 495 

Tyr Gly ser Tyr Gly Tyr Arg He Ala Pro Gly Phe ser Thr Thr Arq 

500 " 505 510 

Leu ser Leu Val Asp Arg Gly Met lie Tyr Ala lie Ala His Val Arg 

, , 515 520 525 

Gly Gly Asp Asp Leu Gly Arg Ala Trp Tyr Leu Ala Gly Lys Thr Asp 

. 530 535 540 

His Arg Lys Asn Thr Phe Asn Asp Phe lie Asp val Ala Lys Gly Leu 
545 550 555 560 

lie Ala Lys Gly Tyr Thr ser Ala Gly Lys lie Ser lie Glu Gly Arq 

565 570 575 

Ser Ala Gly Gly Gin val Met Gly Ala val Thr Asn Glu Ala Pro Glu 

, 580 585 590 

Leu Trp Gly Ala val Leu Ala Gly val Pro Phe Val Asp val lie Asn 

595 600 605 

Thr Met val Asp Glu Thr Leu Pro Leu Thr Pro Gly Glu Trp Pro Glu 

610 615 620 

Trp Gly Asn Pro lie Thr Asp Lys Ala Ala Phe Asp Tyr Met Leu Ser 
625 630 635 640 

Tyr Ser Pro Tyr Asp Asn val Thr Ala Lys Ala Tyr Pro Pro Met Leu 

645 650 655 

Val Ser Ala Gly Leu Asn Asp Pro Arg Val Thr Tyr Trp Glu Pro Ala 

660 665 670 

Lys Trp val Ala Lys Leu Arg Ala Thr Arg Thr Asn Asp Ala Thr Leu 

675 680 685 

Leu Leu Arg Thr Asn Met Gly Ala Gly His Ala Gly Lys Ser Gly Arq 

690 695 700 

Trp Gly ser Leu His Glu Asp Ala Glu Glu Phe Ala Phe Val Leu Thr 



<210> 11 
<211> 1374 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 11 

atgactccac aagaaacagt ttcttttccc agatatacga ccagtgccga tattgcggcg 60 

ggtgagcatc cgtgtcccgt atgttcgcgt gaagcgcgtg acgaatttgt gccgttggtt 120 

gctttgcccg aagatctaca gcgattaatt cgcgccaatg cgccggatac tgccggattt 180 

gaagccgttt gtgcacgctg tgtcaggctt tttgaacgcg ccaaagataa tattttgagt 240 

gatgcggcga tgaacaaaga cggttcgtat gtgctttcga cacctttgcg gctcgatgct 300 

gacgaacgtt ttacgggcaa gggcgtgacg atcgcgtttc tcgattcggg tttttatccg 360 

cacgtcgatc tgactacacc gaacaatcga attatcggtt accgcagctt gatgcatgca 420 

gaaggcgatc tgacgacact ttttcaatcg gatgtagcga gctggcacgg aatgatgacc 480 

tcggtcgtcg cggcaggaaa cggctcgctt tccaacggtt tttatcgcgg aattgcgccc 540 

gatgccaatg ttgtgttggt gaaactggca cgaacaggac gaatcaccga gcaaaatatt 600 

caagacggct tagaatggat tttagccaat cgaacgaaat acggcattaa agtcgtcaat 660 

atttcggcag gcggcgattt tgaacaaagt tatctacacg atgcgctttc gcaaacggtc 720 

gaggaatgcg ttgcgaaagg tttgacgatc gtttgcgcga tcggaaacgc gggacatttg 780 

ccgactcatc cggtttttcc gcctgccagc tcgccttcgg caattgcggt cggcggactt 840 

gatgatcata attccatcaa ccgcgccaaa cgcgggatgt atcgctcaag ttatggtccg 900 

accttggacg gttttcaaaa acctgagatc atcgcgtctt cgatctgggt tcccgcgccg 960 

atccttccca acaccccaac cgctaagcaa gttgattttc tggagacttt ggacaaggct 1020 

tcggatgaag atctgcatcg gataatcgaa gaaaatcgcg ggatggacgg tgagcttgaa 1080 

gccgcgcttg accgtcccgc gtatatgctt cgccaaataa ttcttcttaa attacagcgc 1140 

gaaagcgtta ttacccgtca ttacaaatac gtggacggga catcttttgc cgcgccgatc 1200 

gtttcatcag taattgctca aatgctcgaa gcaaatccga atctgacacc gcagaaaatt 1260 
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aaacgaattt tgatcagttc ggcggaacgt cttccgcatt atgaagtcga tcggcaaggc 1320 
tggggcgtga tcgatccgcg aaaagccgtt gaaatggcac tttcctttgt ttaa 1374 

<210> 12 
<211> 457 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample 
<400> 12 

Met Thr Pro Gin Glu Thr Val Ser Phe Pro Arg Tyr Thr Thr ser Ala 

15 10 15 

Asp lie Ala Ala Gly Glu His Pro Cys Pro Val Cys Ser Arg Glu Ala 

20 25 30 

Arg Asp Glu Phe Val Pro Leu val Ala Leu Pro Glu Asp Leu Gin Arg 

35 40 45 

Leu lie Arg Ala Asn Ala Pro Asp Thr Ala Gly Phe Glu Ala val cys 

50 55 60 

Ala Arg cys val Arg Leu Phe Glu Arg Ala Lys Asp Asn lie Leu Ser 
65 70 75 80 

Asp Ala Ala Met Asn Lys Asp Gly Ser Tyr val Leu Ser Thr Pro Leu 

85 90 95 

Arg Leu Asp Ala Asp Glu Arg Phe Thr Gly Lys Gly Val Thr lie Ala 

100 105 110 

Phe Leu Asp Ser Gly Phe Tyr Pro His val Asp Leu Thr Thr Pro Asn 

115 120 125 

Asn Arg lie lie Gly Tyr Arg Ser Leu Met His Ala Glu Gly Asp Leu 

130 135 140 

Thr Thr Leu Phe Gin ser Asp Val Ala Ser Trp His Gly Met Met Thr 
145 150 155 " 160 

ser val val Ala Ala Gly Asn Gly Ser Leu ser Asn Gly Phe Tyr Arg 

165 170 175 

Gly lie Ala Pro Asp Ala Asn Val Val Leu Val Lys Leu Ala Arg Thr 

180 185 190 

Gly Arg lie Thr Glu Gin Asn lie Gin Asp Gly Leu Glu Trp lie Leu 

195 200 205 

Ala Asn Arg Thr Lys Tyr Gly lie Lys val val Asn lie ser Ala Gly 

210 215 220 

Gly Asp Phe Glu Gin ser Tyr Leu His Asp Ala Leu ser Gin Thr Val 
225 230 235 240 

Glu Glu Cys val Ala Lys Gly Leu Thr He val Cys Ala He Gly Asn 

245 250 255 

Ala Gly His Leu Pro Thr His Pro Val Phe Pro Pro Ala Ser Ser Pro 

260 265 270 

ser Ala lie Ala Val Gly Gly Leu Asp Asp His Asn ser lie Asn Arg 

275 280 285 

Ala Lys Arg Gly Met Tyr Arg ser ser Tyr Gly Pro Thr Leu Asp Gly 

290 295 300 

Phe Gin Lys Pro Glu lie lie Ala Ser Ser lie Trp val Pro Ala Pro 
305 310 315 320 

lie Leu Pro Asn Thr Pro Thr Ala Lys Gin Val Asp Phe Leu Glu Thr 

325 330 335 

Leu Asp Lys Ala ser Asp Glu Asp Leu His Arg lie He Glu Glu Asn 

340 345 350 

Arg Gly Met Asp Gly Glu Leu Glu Ala Ala Leu Asp Arg Pro Ala Tyr 

355 360 365 

Met Leu Arg Gin lie lie Leu Leu Lys Leu Gin Arg Glu Ser Val lie 

370 375 380 

Thr Arg His Tyr Lys Tyr val Asp Gly Thr ser Phe Ala Ala Pro lie 
385 390 395 400 

val ser Ser val lie Ala Gin Met Leu Glu Ala Asn Pro Asn Leu Thr 

405 410 415 

Pro Gin Lys lie Lys Arg lie Leu lie ser ser Ala Glu Arg Leu Pro 

420 425 430 

His Tyr Glu val Asp Arg Gin Gly Trp Gly Val lie Asp Pro Arg Lys 
435 440 445 
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Ala val Glu Met Ala Leu ser Phe val 
450 455 

<210> 13 

<211> 783 

<212> DNA 

<213> Bacteria 

<400> 13 

gtgagtcaga accgaatggt ccgtgcgctc cagaagctgg ccgcggccgg cgccgtcgtc 60 

ctcgcggccg tcagcctcca gcccaccacc gcctccgccg ccccggcacc cgtcgtcggc 120 

ggcacccgcg ccgcccaggg cgagttcccg tggatggtcc ggctctccat gggctgcggc 180 

ggctcgctga tctcgccgca ggtcgtcctc accgccgccc actgcgtcag cggctccggc 240 

aacaacacca gcatcaccgc caccgccggt gtcgtcgacc tgcagagcag cagcgccatc 300 

aaggtccggt ccaccaaggt cctccaggcc cccggctaca acggcaaggg caaggactgg 360 

gcgctgatca agctcgccag ccccatcacc tcgctgccca acctgaagat cgccgagacc 420 

accgcgtaca acagcggcac cttcacggtg gccggctggg gcgccgcccg tgagggcggc 480 

ggccagcagc gctacctgct caaggcgaac gtgccgttcg tctccgacgc ctcctgccag 540 

agctcgtacg gcagcgacct cgtccccgcc gaggagatct gcgccggcta cagccagggc 600 

ggggtcgaca cctgccaggg tgactccggc ggccccatgt tccgcaagga caacgccgga 660 

gcgtgggtcc aggtcggcat cgtgagctgg ggcgagggct gcgcccgcgc cggctacccg 720 

ggcgtctaca cggaggtctc gaccttcgcc gccgccatca agtccgcggc ggccaccctg 780 

taa 783 

<210> 14 
<211> 260 
<212> PRT 
<213> Bacteria 

<220> 

<221> SIGNAL 
<222> CD • • • (33) 

<400> 14 ., 

Met ser Gin Asn Arg Met val Arg Ala Leu Gin Lys Leu Ala Ala Ala 

1 5 "10 15 

Gly Ala Val val Leu Ala Ala val ser Leu Gin Pro Thr Thr Ala Ser 

20 25 30 

Ala Ala Pro Ala Pro Val Val Gly Gly Thr Arg Ala Ala Gin Gly Glu 

35 40 45 

Phe Pro Trp Met Val Arg Leu Ser Met Gly Cys Gly Gly Ser Leu lie 

50 55 60 

ser Pro Gin val val Leu Thr Ala Ala His Cys val ser Gly Ser Gly 
65 70 75 „ 80 

Asn Asn Thr ser lie Thr Ala Thr Ala Gly val val Asp Leu Gin ser 

85 90 95 

ser ser Ala lie Lys val Arg Ser Thr Lys Val Leu Gin Ala Pro Gly 

100 105 110 

Tyr Asn Gly Lys Gly Lys Asp Trp Ala Leu lie Lys Leu Ala Ser Pro 

115 120 125 

lie Thr Ser Leu Pro Asn Leu Lys lie Ala Glu Thr Thr Ala Tyr Asn 

130 135 140 

Ser Gly Thr Phe Thr val Ala Gly Trp Gly Ala Ala Arg Glu Gly Gly 
145 150 155 160 

Gly Gin Gin Arg Tyr Leu Leu Lys Ala Asn val Pro Phe Val Ser Asp 

165 170 175 

Ala Ser Cys Gin Ser Ser Tyr Gly Ser Asp Leu Val Pro Ala Glu Glu 

180 185 190 

lie cys Ala Gly Tyr Ser Gin Gly Gly Val Asp Thr Cys Gin Gly Asp 

195 200 205 

ser Gly Gly pro Met Phe Arg Lys Asp Asn Ala Gly Ala Trp val Gin 

210 215 220 

val Gly lie val Ser Trp Gly Glu Gly cys Ala Arg Ala Gly Tyr Pro 
225 230 235 " 240 

Gly val Tyr Thr Glu val ser Thr Phe Ala Ala Ala lie Lys ser Ala 
245 250 255 

Ala Ala Thr Leu 
260 
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<210> 15 
<211> 900 
<212> DNA 
<213> Bacteria 

<400> 15 

atgcgcacca cccccacgag aaccgtccgg ctgctcgccg tcgcggcagg cctcgccgcc 60 

gccgccgcgc tcgccgcccc caccgcgagc gcgggcaccg ccgactccgc gcggagcacc 120 

cgcaccttcg acgccgccgc cctctcggcg accggcgacg ccgtccgcgc cgccgacgtg 180 

gccggcaccg cctggtacgc cgacacggcc accggcgagc tggtcgtcac cgccgactcc 240 

accgtcaccc ccgccgggat cgcgaagatc aagcggcagg cgggggcgaa cgcggacgcc 300 

atccgggtcg agcggacccc gggcaagttc accaagctga tctccggcgg cgacgcgatc 360 

tacgccacca gctggcgctg ctcgctgggt ttcaacgtcc gggacagtgc gggcaactac 420 

tacttcctga ccgccggcca ctgcaccgac ggcgcgggca cctggtactc caactcctcc 480 

cggaccaccg tcctcggcac caccgcgggg tccagcttcc ccggcaacga ctacggtctg 540 

gtgcgctaca ccaactcctc cgtcaccaag tccggcacgg tcggcagcgt ggacatcacc 600 

agcgccgcca acgccaccgt cggcatgtcg gtcacccgcc gcggctccac caccggcatc 660 

cacagcggct ccgtgacggg cctgaacgcc accgtgaact acggcggcgg tgacatcgtc 720 

tccgggctga tccgtacgaa cgtgtgcgcc gagcccggcg actccggcgg tccgctctac 780 

tcgggcagcc gggccgtcgg cctcacctcg ggcggcagcg gcaactgctc cacgggcggc 840 

acgaccttct tccagcccgt gaccgaggcg ctgagcgcgt acggggtcag cgtcttctag 900 

<210> 16 
<211> 299 
<212> PRT 
<213> Bacteria 

<220> 

<221> SIGNAL 
<222> CD... (31) 

<400> 16 

Met Arg Thr Thr Pro Thr Arg Thr Val Arg Leu Leu Ala Val Ala Ala 

1 5 " 10 15 

Gly Leu Ala Ala Ala Ala Ala Leu Ala Ala Pro Thr Ala ser Ala Gly 

20 25 30 

Thr Ala Asp Ser Ala Arg ser Thr Arg Thr Phe Asp Ala Ala Ala Leu 

35 40 45 

Ser Ala Thr Gly Asp Ala Val Arg Ala Ala Asp Val Ala Gly Thr Ala 

50 55 60 

Trp Tyr Ala Asp Thr Ala Thr Gly Glu Leu val Val Thr Ala Asp ser 
65 70 75 80 

Thr val Thr Pro Ala Gly lie Ala Lys lie Lys Arg Gin Ala Gly Ala 

85 90 95 

Asn Ala Asp Ala He Arg val Glu Arg Thr Pro Gly Lys Phe Thr Lys 

100 ~ 105 110 

Leu lie Ser Gly Gly Asp Ala lie Tyr Ala Thr Ser Trp Arg cys Ser 

115 120 125 

Leu Gly Phe Asn Val Arg Asp Ser Ala Gly Asn Tyr Tyr Phe Leu Thr 

130 135 140 

Ala Gly His Cys Thr Asp Gly Ala Gly Thr Trp Tyr ser Asn Ser Ser 
145 150 155 160 

Arg Thr Thr val Leu Gly Thr Thr Ala Gly ser Ser Phe Pro Gly Asn 

165 170 175 

Asp Tyr Gly Leu val Arg Tyr Thr Asn Ser ser Val Thr Lys ser Gly 

180 185 190 

Thr Val Gly ser val Asp He Thr ser Ala Ala Asn Ala Thr Val Gly 

195 200 205 

Met ser Val Thr Arg Arg Gly ser Thr Thr Gly lie His Ser Gly ser 

210 215 220 

Val Thr Gly Leu Asn Ala Thr Val Asn Tyr Gly Gly Gly Asp lie val 
225 230 235 240 

ser Gly Leu lie Arg Thr Asn val Cys Ala Glu Pro Gly Asp Ser Gly 

245 250 255 

Gly pro Leu Tyr Ser Gly Ser Arg Ala Val Gly Leu Thr ser Gly Gly 

260 265 270 

Ser Gly Asn Cys ser Thr Gly Gly Thr Thr Phe Phe Gin Pro val Thr 
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275 280 285 

Glu Ala Leu ser Ala Tyr Gly val Ser val Phe 
290 295 

<210> 17 
<211> 1137 
<212> DNA 
<213> Bacteria 

<400> 17 

gtgaaacgcc cggtgtccat cgtattcccc gcgtatctcg agaagtacgc gcggctcctc 60 

gtagactaca gcgtcgaggt taagcgcggc gaccgtgtcg ttataaggac gtggcttgag 120 

gctctccccc tcgcaaggct cgtctaccgc gaggtgctga ggaggggcgc gcaccccgca 180 

ctatacctgg aggatgatat cctcgccgag atattctacc gcgaggctag cgacgagcag 240 

atcgatttcg ttgacgccct ccgccgcagc atatacaccg agttcgacgt cgtgataacc 300 

ctctttgccc cgagccactt gaagaatctt gtgagtatcc cgccggagaa gcaggctagg 360 

aggagcaagg ccctcgagcc ctacttcacg aggttcctcc aggaggccgc tgagggcaag 420 

aagaggtggg ttctcgccgc ctacccgacg ctcgcgatgg cccaggaggc tggcatgacg 480 

cctatcgagt tcgaggagtt cgtggcaaga gcagtgaagg tcacggagga cgacccggtc 540 

gccgcgtgga ggaggcaagc cgagtaccag aggaggatag tcgacgagat cctctcgaag 600 

gctgatgagc ttgtcttcaa gggcccgggc atcgacctaa ccgtgaaggt cggtggccgc 660 

cgctggatcg ttgacgacgg ccacgagaat atgccgggtg gcgaggtgtt cacgggcccc 720 

gtcgaggata gcgtggaggg ctgtgtacgc ttcgacttcc cgagcgtcta tcgcggcgtg 780 

gaggtagagg gcgtcaagct gtgcttcaag aggggcgagg ttgtagagta tgacgccgtc 840 

aagggccgcg acttcctcgc taagatgctg agtgtggacg agggcgccaa gaggctagga 900 

gagctggcct tcgggctgaa ctatggcata accagggcga cgcgagagat actcttcgac 960 

gagaagatag ggggtaccat ccacatggcg cttggaaacg gctacccgga gaccggctcg 1020 

agaaacaaga gcgccatcca ctgggacctg ataaaagaca tgagggaccc agaggcacgc 1080 

gtctatgccg atggcgagct tatctacaag gctggcaggt tcctactaga ggagtga 1137 

<210> 18 

<211> 378 

<212> PRT 

<213> Bacteria 

<400> 18 

Met Lys Arg Pro val ser lie val Phe Pro Ala Tyr Leu Glu Lys Tyr 

15 10 15 

Ala Arg Leu Leu Val Asp Tyr Ser Val Glu Val Lys Arg Gly Asp Arg 

20 25 30 

Val Val lie Arg Thr Trp Leu Glu Ala Leu Pro Leu Ala Arg Leu Val 

35 40 45 

Tyr Arg Glu val Leu Arg Arg Gly Ala His Pro Ala Leu Tyr Leu Glu 

50 55 60 

Asp Asp lie Leu Ala Glu lie Phe Tyr Arg Glu Ala ser Asp Glu Gin 
65 70 75 80 

lie Asp Phe Val Asp Ala Leu Arg Arg Ser lie Tyr Thr Glu Phe Asp 

85 90 95 

val val lie Thr Leu Phe Ala Pro Ser His Leu Lys Asn Leu Val ser 

100 105 110 

lie Pro Pro Glu Lys Gin Ala Arg Arg Ser Lys Ala Leu Glu Pro Tyr 

115 120 125 

Phe Thr Arg Phe Leu Gin Glu Ala Ala Glu Gly Lys Lys Arg Trp Val 

130 135 '140 

Leu Ala Ala Tyr Pro Thr Leu Ala Met Ala Gin Glu Ala Gly Met Thr 
145 150 155 160 

Pro lie Glu Phe Glu Glu Phe val Ala Arg Ala val Lys Val Thr Glu 

165 170 175 

Asp Asp Pro val Ala Ala Trp Arg Arg Gin Ala Glu Tyr Gin Arg Arg 

180 185 190 

lie val Asp Glu lie Leu ser Lys Ala Asp Glu Leu val Phe Lys Gly 

195 200 205 

Pro Gly lie Asp Leu Thr val Lys val Gly Gly Arg Arg Trp lie Val 

210 215 220 

Asp Asp Gly His Glu Asn Met Pro Gly Gly Glu Val Phe Thr Gly Pro 
225 230 235 240 

Val Glu Asp ser val Glu Gly cys val Arg Phe Asp Phe Pro ser val 
245 250 255 
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Tyr Arg Gly val Glu val Glu Gly Val Lys Leu Cys Phe Lys Arg Gly 

260 265 270 

Glu Val Val Glu Tyr Asp Ala val Lys Gly Arg Asp Phe Leu Ala Lys 

275 280 285 

Met Leu ser val Asp Glu Gly Ala Lys Arg Leu Gly Glu Leu Ala Phe 

290 295 300 

Gly Leu Asn Tyr Gly lie Thr Arg Ala Thr Arg Glu lie Leu Phe Asp 
305 310 315 320 

Glu Lys lie Gly Gly Thr lie His Met Ala Leu Gly Asn Gly Tyr Pro 

325 330 335 

Glu Thr Gly ser Arg Asn Lys Ser Ala lie His Trp Asp Leu lie Lys 

340 345 350 

Asp Met Arg Asp Pro Glu Ala Arg val Tyr Ala Asp Gly Glu Leu lie 

355 360 365 

Tyr Lys Ala Gly Arg Phe Leu Leu Glu Glu 
370 375 

<210> 19 

<211> 2298 

<212> DNA 

<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 19 

gtgaaactta aaccctttcc gctccgactc caggccaaga cctggttgtt attcatactg 60 

actctctgct acagccttgc ggcttaccct tcatctcaaa acacagaagc cttggcgcaa 120 

attcaagata agattgctca aaatgacagc actctagtct tggtagaatt acttctaccg 180 

agcactgcgg ccaatttgag cggcggcaat ctggcatctc acactgaaca gctcagaaat 240 

attcagttga gtgtattggg tgacctaact accggagcca gcaccaactc aaacctgatc 300 

aatgccactt tatttgatta cgtcaatggt atggctctga cagttgatgc aaacctgctg 360 

gatcagctgt tgcagcaccc ttctgtgggc cgcatttcgc caaatgatgt tagttatcca 420 

atgctaacgg atagcatgcc cttgattggc gctgatccca caggcggctt ttccggacac 480 

ggcggtcaag gtcaagcggt agccattttg gatacaggcg ttgataaata tcaccccgct 540 

tttcaaggta gagttatctc agaagcctgt tattctgcgt ctgcttatac tgatgactgg 600 

ttgattcagt ccttttcact atgccctgga ggggttgctg aatcagtatt gccaggctct 660 

ggcatacact gcgagaacca ccgtgattgc ggccacggta cacacgtagc gggcatagca 720 

actggtcaag cggtaagcgt caataatcaa tctgtctttg gtgttgctcc gtcggccgac 780 

ataatcgcca ttcaggtatt cacactccca accagaccac aggctggatt gcaggcccac 840 

actttggata ttcttaaagg gttggagcgc gtcatagcct tgcacgacgc aggcacccct 900 

atcgctgcgg ctaatatgag tttagggttc tcattatttc aggactcatg cgatgatcac 960 

caacctctga tgactcaagc cattgagaac ttgcgcagtc gtggcattgc aaccatagtc 1020 

gccagcggta actatgggtt tagagaccgc ataagctggc cggcatgtat atccagcgct 1080. 

atcagtgttg gcagcacaac gaaagatgat gaagtatccg attttagcaa tcacacctct 1140 

cttgtaaatt tactagcgcc tggcagtgaa attcttgcag ccgtgccggg taacgctttt 1200 

gaggtttata gcggtacatc tatggccgca ccccatgttg ccggtgcctg ggctgtgctt 1260 

aaaggcgctt acccagagtc aagtgtggac gacattttaa ctgcgctaga cgctacaggt 1320 

attcccgtat tggatacacg gcatggcgcc attgatcatg ccatacctcg catacaggtt 1380 

gaccaagcac ttttggccct aggcaccccc aattacgatt caacttatcc aagcatgcac 1440 

attcgcggca ctttcaacgc ctgggacaac gccagcatga gacttgtaga tgactttaca 1500 

tgggaagcaa atcttgtact gcaacctagc aacggtgctg ctcacctttt caagtttgat 1560 

gcatacggtg attggcttag aaattatggg tccagtgccg aagcaggagt agcttcactt 1620 

tacggcgctg atcttgaaac acagtgcacc ggagaagtga cggtaaggtt caacgatgcc 1680 

aacctttcat actctgtaga aggtgagggc tgtactgatt ccaactggcg ccgcactgtt 1740 

attttcatct atggtcaaac ccaagtaggg caagacatgt ttattcgtgg cggaatagac 1800 

cacggttacg ccagcagtgt attgggcatt aattgcacgc aggaaaacat gctttgcgcc 1860 

atacctattc gtcatttgaa taaccttaac agcacgacaa acccctggaa agtgaacgac 1920 

caccacctgg attggtatgg tgctgagcct gggcaaagta gtagcgcggc aggcacacca 1980 

tttgattgga ccacaaacct ctggccatcc agctggggca ccagaagaac ggttgaagtt 2040 

gatggttacg gcgaaacacc tctcaatcaa tggggggatc attactggat gctggacgtt 2100 

gaaatggatt gctccagaac ggtgaatggc tggtttgaag taaaatcctt tataacaaat 2160 

gggcccggct gggaaagcga tgtgaatcaa cccggacgcc cttgggtatc tggcaatcac 2220 

tttgctcaat gtggaacgct taatgtcttt aggcgcaatg aagatcaacc cgtattggtt 2280 

ggtcagccaa ttccgtga ~ ~ 2298 

<210> 20 
<211> 765 
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<212> PRT 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD... (39) 

<400> 20 

Met Lys Leu Lys Pro Phe Pro Leu Arg Leu Gin Ala Lys Thr Trp Leu 

1 u n I 10 15 

Leu Phe lie Leu Thr Leu cys Tyr ser Leu Ala Ala Tyr Pro ser ser 

20 25 30 

Gin Asn Thr Glu Ala Leu Ala Gin lie Gin Asp Lys lie Ala Gin Asn 

35 40 45 

Asp ser Thr Leu val Leu Val Glu Leu Leu Leu Pro ser Thr Ala Ala 

50 55 60 

Asn Leu Ser Gly Gly Asn Leu Ala Ser His Thr Glu Gin Leu Arg Asn 
65 70 75 80 

lie Gin Leu ser Val Leu Gly Asp Leu Thr Thr Gly Ala ser Thr Asn 

85 90 95 

Ser Asn Leu lie Asn Ala Thr Leu Phe Asp Tyr Val Asn Gly Met Ala 

100 105 110 

Leu Thr val Asp Ala Asn Leu Leu Asp Gin Leu Leu Gin His Pro ser 

115 120 125 

Val Gly Arg He ser Pro Asn Asp val ser Tyr Pro Met Leu Thr Asp 

130 135 140 

ser Met Pro Leu lie Gly Ala Asp Pro Thr Gly Gly Phe ser Gly His 
145 150 155 160 

Gly Gly Gin Gly Gin Ala Val Ala lie Leu Asp Thr Gly Val Asp Lys 

n 165 170 175 

Tyr His Pro Ala Phe Gin Gly Arg val lie Ser Glu Ala Cys Tyr ser 

180 185 190 

Ala Ser Ala Tyr Thr Asp Asp Trp Leu lie Gin Ser Phe Ser Leu Cys 

195 200 205 

Pro Gly Gly Val Ala Glu Ser val Leu Pro Gly ser Gly lie His cys 

210 215 220 

Glu Asn His Arg Asp cys Gly His Gly Thr His Val Ala Gly lie Ala 
225 230 235 240 

Thr Gly Gin Ala val ser val Asn Asn Gin ser Val Phe Gly val Ala 

245 250 255 

Pro ser Ala Asp He lie Ala lie Gin val Phe Thr Leu Pro Thr Arg 

260 265 270 

Pro Gin Ala Gly Leu Gin Ala His Thr Leu Asp lie Leu Lys Gly Leu 

275 280 285 

Glu Arg Val lie Ala Leu His Asp Ala Gly Thr Pro He Ala Ala Ala 

290 295 300 

Asn Met ser Leu Gly Phe ser Leu Phe Gin Asp ser cys Asp Asp His 
305 310 315 320 

Gin Pro Leu Met Thr Gin Ala lie Glu Asn Leu Arg Ser Arg Gly lie 

, u , n 3 ? 5 . 330 335 

Ala Thr lie Val Ala Ser Gly Asn Tyr Gly Phe Arg Asp Arg lie Ser 

340 345 350 

Trp Pro Ala cys lie ser Ser Ala lie ser val Gly ser Thr Thr Lys 

355 360 365 

Asp Asp Glu Val Ser Asp Phe ser Asn His Thr ser Leu val Asn Leu 

370 375 380 

Leu Ala Pro Gly ser Glu lie Leu Ala Ala val Pro Gly Asn Ala Phe 
385 390 395 400 

Glu val Tyr Ser Gly Thr ser Met Ala Ala Pro His Val Ala Gly Ala 

405 410 415 

Trp Ala val Leu Lys Gly Ala Tyr Pro Glu Ser ser Val Asp Asp lie 

420 425 430 

Leu Thr Ala Leu Asp Ala Thr Gly lie Pro Val Leu Asp Thr Arg His 

435 440 445 

Gly Ala lie Asp His Ala lie Pro Arg lie Gin Val Asp Gin Ala Leu 
450 455 460 
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Leu Ala Leu Gly Thr Pro Asn Tyr Asp Ser Thr Tyr Pro 
465 470 475 

lie Arg Gly Thr Phe Asn Ala Trp Asp Asn Ala Ser Met 

485 490 
Asp Asp Phe Thr Trp Glu Ala Asn Leu Val Leu Gin Pro 

500 505 
Ala Ala His Leu Phe Lys Phe Asp Ala Tyr Gly Asp Trp 
n 515 520 J 525 

Tyr Gly ser Ser Ala Glu Ala Gly Val Ala ser Leu Tyr 

530 535 540 

Leu Glu Thr Gin Cys Thr Gly Glu Val Thr Val Arg Phe 
545 550 555 

Asn Leu Ser Tyr Ser Val Glu Gly Glu Gly cys Thr Asp 

565 570 
Arg Arg Thr val lie Phe lie Tyr Gly Gin Thr Gin val 

580 585 
Met Phe lie Arg Gly Gly lie Asp His Gly Tyr Ala ser 
595 600 605 

Gly lie Asn cys Thr Gin Glu Asn Met Leu Cys Ala lie 

. 610 615 620 

His Leu Asn Asn Leu Asn Ser Thr Thr Asn Pro Trp Lys 
625 m 630 635 

His His Leu Asp Trp Tyr Gly Ala Glu Pro Gly Gin Ser 

645 650 
Ala Gly Thr pro Phe Asp Trp Thr Thr Asn Leu Trp Pro 

660 665 
Gly Thr Arg Arg Thr val Glu val Asp Gly Tyr Gly Glu 
, 675 680 685 

Asn Gin Trp Gly Asp His Tyr Trp Met Leu Asp Val Glu 

690 695 700 

Ser Arg Thr val Asn Gly Trp Phe Glu Val Lys Ser Phe 
705 710 715 

Gly Pro Gly Trp Glu Ser Asp val Asn Gin Pro Gly Arg 

725 730 
Ser Gly Asn His Phe Ala Gin cys Gly Thr Leu Asn Val 

740 745 
Asn Glu Asp Gin Pro Val Leu Val Gly Gin Pro lie Pro 
755 760 765 

<210> 21 
<211> 867 
<212> DMA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 21 

atgaataaca taaaaaagat aataatgtta ctgttaacga tagcaaacgg tttatattta 60 

agttctcaaa atatagattt tgacaaccaa tccaaattaa acatacctca attgcaactt 120 

cccaacgttc aaccggccat aggaaccgaa gaaaaggttt cgaaaatagt cggcggagtg 180 

acaacgacaa actcggaatt tcctttcata gtttccttac aacattctta ctacggccat 240 

ttctgcggag gctcattaat agcaaaggat tgggttttaa ccgcggctca ctgcgtagac 300 

ggaataactc cttcttacat agtaacgggc ataagcaagc tcacggatac cgtcggtcaa 360 

agatttactc cggttaaaat aataaaacat ccttcctgga attcccagac aatggactac 420 

gactacgctt taatcaaatt aagcggacaa tcctccgctc cgattataga attaaacacg 480 

ctggaattaa acgccggaac caatctaacg gtagcggggt ggggacttac caaagaaaac 540 

ggagacatct ccaatacgct tcaaaaagta actcttccgc tcgtatccaa aacaacctgc 600 

ttaaaagctt atcctaacgc cataaccgac agaatgatat gcgcgggtta cgccaccggc 660 

gggaaagact catgtcaggg agatagcggc ggtcctttgg tatacaaaac ctcttcaaaa 720 

gcgtatcttg tcggtgtggt tagctggggt gagggatgcg cgagagaagg gaaatatgga 780 

atttattcaa aggtaagcgc cgttaaaaac tggatagaaa acaccgtaaa aacgggaagt 840 

tcaagctcac ttatactcga ttattga ■ 867 

<210> 22 
<211> 288 
<212> PRT 
<213> Unknown 
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<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (l)..-(22) 



<400> 22 



Met 


Asn 
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lie 
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lie 


lie 


Met 


Leu 


Leu Leu Thr 


lie Ala Asn 


1 








5 








10 




15 


Gly 
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He 
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Phe Asp Asn 


Gin Ser Lys 






He 


20 










25 


30 
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Gin 
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35 
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<210> 23 
<211> 1647 
<212> DNA 
<213> unknown 



<220> 

<223> Obtained from an environmental sample. 
<400> 23 

atgaatcgtt cgcaagtgaa gttgctggcc gcgtcgctgc tgctggccct cagcctgccg 60 

gccgcggcgg aagacatctc cggcaatacc cggttcgacc tcagttcggt gcaggaaggc 120 

gccacctatg accgcttcat cgtggtctac cgcaatggca gcacggagca cgccagcccc 180 

gccgccgcga tccaggcgct gtcggcggcc gccggcaagg cgcagctttc cgacgcggga 240 

acgggcgcct cgcccaatac ccttcgcgcc ggcggccgcg cgctgggcct gaactacaag 300 

cgcaagctcg ccagcggcgg cgacctggtc accacctcgc gccgcctgag cgcgtccgag 360 

gcccgccagt tcgtgcagca gatcgcggcc gatccggccg tcgagttcgt gcagccggac 420 

tacctgcgcc acgcgctggg caagccggtc aaggtgcagc ccgagggcgc ggccaccttc 480 

accacgccga atgaccagta ctacgccggc tatcagtggg attacctgcc cgccgacggc 540 

gcagccttca acgacaacag cctgggcaag gccgtggcca actggggcgg cgccaacatc 600 

cagaaggcat ggagcctggc cgacggcacc ggcatcgtca tcgccagcct cgataccggc 660 

gtgaccaacc atccggacct ggacctgacc ctggccgacg ccggctacga cttcatcagc 720 

accgcgctgg tgtcgggccg ctccaccgac ggccgcgctt cgggcggctg ggatctgggc 780 

gactggacca ccggcagcaa gtacctggcc agcaacggcg gctgcgtgga ctccacccat 840 
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ccggccgagg acagcagctg gcacggcact catgtgttcg gcaccgccgg cggcgagaag 900 

accaacaaca gcaccggcat ggtcggtacc gccttcggcg ccaaggtgct gccggtccgc 960 

gtgctgggcc actgcggcgg ctacgacagc gacatcgccg acgccatcac ctgggcttcc 1020 

ggcggccacg tggacggcgt gccggacaac acccatccgg cgcaggtgat cagcatgagc 1080 

ctgggcggca gcggcacctg cacctccagc acggtgaccg gtcgcgccat cagtggcgcg 1140 

atcagccgcg gcgcgaccgt ggtcgtggcg gccggcaaca gcaacgccaa cgtgtccaac 1200 

ttctcgccgg ccagctgccc cggcgtgatc gcggtcgcgg ccaccggcat caccagccgc 1260 

cgcgcgtact actccaacta cggcaagggc atcaccctgg ccgcgccggg cggcggcgtg 1320 

tacgccaacg acggctccag cggttcgcag gcgaccaccg gcttcatctg gtcgaccatc 1380 

gactcgggca ccaccacgcc ggccggttcc acctacggcg gcatggcggg tacctcgcag 1440 

gccacgccgc acgtggccgg cgcggtggcg ctgatgcaga gctaccgcct ggcgctgggc 1500 

aagtcgctgc tgagctccgc gcaggtgacg tcgctgctga agtccacggc caccgtgccg 1560 

cacgtggccg ccagcggcag caagccgatc ggcgcgggca tcctcaacgc ctacgccgcg 1620 

gtgcaggccg cgggcgcgca gccctga " ~ . 1647 

<210> 24 
<211> 548 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (I)... (23) 

<400> 24 

Met Asn Arg Ser Gin val Lys Leu Leu Ala Ala Ser Leu Leu Leu Ala 

15 10 15 

Leu Ser Leu Pro Ala Ala Ala Glu Asp lie ser Gly Asn Thr Arg Phe 

20 25 30 

Asp Leu ser ser val Gin Glu Gly Ala Thr Tyr Asp Arg Phe lie val 

35 40 45 

val Tyr Arg Asn Gly Ser Thr Glu His Ala Ser Pro Ala Ala Ala lie 

50 55 60 

Gin Ala Leu Ser Ala Ala Ala Gly Lys Ala Gin Leu ser Asp Ala Gly 
65 70 75 80 

Thr Gly Ala Ser Pro Asn Thr Leu Arg Ala Gly Gly Arg Ala Leu Gly 

85 90 95 

Leu Asn Tyr Lys Arg Lys Leu Ala ser Gly Gly Asp Leu Val Thr Thr 

100 105 110 

ser Arg Arg Leu ser Ala Ser Glu Ala Arg Gin Phe val Gin Gin lie 

115 120 125 

Ala Ala Asp Pro Ala val Glu Phe val Gin Pro Asp Tyr Leu Arg His 

n 130 135 140 

Ala Leu Gly Lys Pro val Lys val Gin Pro Glu Gly Ala Ala Thr Phe 
145 150 155 160 

Thr Thr pro Asn Asp Gin Tyr Tyr Ala Gly Tyr Gin Trp Asp Tyr Leu 

165 170 175 

Pro Ala Asp Gly Ala Ala Phe Asn Asp Asn ser Leu Gly Lys Ala val 

180 185 190 

Ala Asn Trp Gly Gly Ala Asn He Gin Lys Ala Trp Ser Leu Ala Asp 

195 200 205 

Gly Thr Gly lie val lie Ala Ser Leu Asp Thr Gly Val Thr Asn His 

210 215 220 

Pro Asp Leu Asp Leu Thr Leu Ala Asp Ala Gly Tyr Asp Phe He Ser 
225 230 235 240 

Thr Ala Leu Val ser Gly Arg ser Thr Asp Gly Arg Ala Ser Gly Gly 

, 245 250 255 

Trp Asp Leu Gly Asp Trp Thr Thr Gly Ser Lys Tyr Leu Ala ser Asn 

, , 260 265 270 

Gly Gly cys val Asp ser Thr His Pro Ala Glu Asp ser ser Trp His 

275 280 285 

Gly Thr His val Phe Gly Thr Ala Gly Gly Glu Lys Thr Asn Asn ser 

290 295 300 

Thr Gly Met Val Gly Thr Ala Phe Gly Ala Lys Val Leu Pro Val Arg 
305 m 310 315 320 

Val Leu Gly His Cys Gly Gly Tyr Asp ser Asp lie Ala Asp Ala He 
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325 330 335 

Thr Trp Ala ser Gly Gly His Val Asp Gly Val Pro Asp Asn Thr His 

340 345 350 

Pro Ala Gin val lie ser Met ser Leu Gly Gly ser Gly Thr Cys Thr 

355 360 365 

ser Ser Thr Val Thr Gly Arg Ala lie Ser Gly Ala lie Ser Arg Gly 

370 375 380 

Ala Thr Val val val Ala Ala Gly Asn Ser Asn Ala Asn Val ser Asn 
385 390 395 400 

Phe Ser Pro Ala ser cys pro Gly val lie Ala Val Ala Ala Thr Gly 

405 410 415 

lie Thr Ser Arg Arg Ala Tyr Tyr Ser Asn Tyr Gly Lys Gly lie Thr 

420 425 430 

Leu Ala Ala pro Gly Gly Gly val Tyr Ala Asn Asp Gly ser ser Gly 

435 440 445 

Ser Gin Ala Thr Thr Gly Phe lie Trp Ser Thr lie Asp Ser Gly Thr 

450 455 460 

Thr Thr Pro Ala Gly Ser Thr Tyr Gly Gly Met Ala Gly Thr ser Gin 
465 470 475 480 

Ala Thr Pro His Val Ala Gly Ala Val Ala Leu Met Gin ser Tyr Arg 

485 490 495 

Leu Ala Leu Gly Lys ser Leu Leu ser ser Ala Gin val Thr ser Leu 

500 505 510 

Leu Lys Ser Thr Ala Thr val Pro His Val Ala Ala Ser Gly Ser Lys 

515 520 525 

Pro lie Gly Ala Gly lie Leu Asn Ala Tyr Ala Ala val Gin Ala Ala 

530 535 540 

Gly Ala Gin Pro 
545 



<210> 25 
<211> 1323 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 25 

atgagcagca tcgcagtgtc tccagcgccc cagccgacag gcaatatgct ggttatgttc 60 

catccggacc ggaagcccag ggatgtcgag cggctggtgt ccaatgtcgt cggcgcgaag 120 

gtcgtgcatt cgcgcgattt ccgggccgat acgccgggca tcgccgaagc cttcgcggat 180 

gccggtgcgc tcaaccttga ccggctcggc atcgcggtcg tgaaggcgcc ggaggacgac 240 

ggcttctcgg tggccgccga gacgcttcgc aaccgcaagg aggtcgtcga ggtgcgtccg 300 

gagttctgga tgcacatgct ggccgggtgg gacgatcgct acgccgcctg ggtgcgcgac 360 

ggcctctccc tgctggccga ccaggcgctg cgcggcgtcc tgccgccgcc tcccggcggc 420 

atcgcggcgg gaccgggcgt tgcggtcgcc tcccagctct ctgcgacctg ggggcttgcc 480 

gccaccggcg tcgatcgctc gtcctatacg ggcgtcggca tcaaggtcgc ggtgctggac 540 

accgggttcg acttcaccca tcccgacttc gccgggcgca gcgtcgtgtc aaaaagcttc 600 

gtgccgggcg aggacgtcca ggatgtgcag ggccacggca cccattgcat cggcacggcc 660 

tgcgggccgc tgtcgccggc cgaacaggtc cgctacggcg tcgcctacga agccgagatc 720 

tatgcgggca aggttttggg caacaacggc tccggcgccg aacgctgggt gctcgccggc 780 

atggaatggg cgatcgagca gaagtgcgag gtcatatcca tgtcgctcgg ccgcgccgtg 840 

cagccgggtg aggcgccgga cgcattctat gagcgcgcgg gcgaatacgc gctcgagaac 900 

ggctcgctga tcatcgcggc ggccggcaat aacagctggc ggcaatacaa cgacatcaag 960 

ccggtcggct cgccggccaa tgccccctcg atcatggcgg tggcggcggt cgacgccaag 1020 

atgaaggtcg cgaacttctc ctgcggcggc gtcaatccgg caggcggtga ggtcaacatc 1080 

gccgggcctg gcgtcgacgt gctgtcctcc gtgccgatgc cgcgcaaata tgaccgcttc 1140 

tccggcacct cgatggcgac gccgcatgtc gccggcatcg ccgccctcct cgcccagtcg 1200 

gacaagagcc tgcgcggcaa ggcgctgtgg acggcgctgg aacaaggcgc gcgcaatatc 1260 

gggcatcccg cgcgcgacgt gggcgcgggg ctcgtgatgg cgccgggaag cgcctgtcga 1320 

tag 1323 

<210> 26 
<211> 440 
<212> PRT 
<213> Unknown 
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<220> 

<223> obtained from an environmental sample. 
<400> 26 

Met ser Ser lie Ala val ser Pro Ala Pro Gin Pro Thr Gly Asn Met 
1 5 10 15 

Leu Val Met Phe His Pro Asp Arg Lys Pro Arg Asp val Glu Arg Leu 

20 25 30 

Val Ser Asn val Val Gly Ala Lys val val His ser Arg Asp Phe Arg 

35 40 45 

Ala Asp Thr Pro Gly He Ala Glu Ala Phe Ala Asp Ala Gly Ala Leu 

50 55 60 

Asn Leu Asp Arg Leu Gly lie Ala val Val Lys Ala Pro Glu Asp Asp 
65 70 75 80 

Gly Phe Ser val Ala Ala Glu Thr Leu Arg Asn Arg Lys Glu val val 

85 90 95 

Glu val Arg Pro Glu Phe Trp Met His Met Leu Ala Gly Trp Asp Asp 

100 105 110 

Arg Tyr Ala Ala Trp val Arg Asp Gly Leu ser Leu Leu Ala Asp Gin 

115 120 125 

Ala Leu Arg Gly Val Leu Pro Pro Pro Pro Gly Gly lie Ala Ala Gly 

130 135 140 

Pro Gly val Ala val Ala ser Gin Leu ser Ala Thr Trp Gly Leu Ala 
145 150 155 160 

Ala Thr Gly val Asp Arg ser ser Tyr Thr Gly Val Gly lie Lys val 

165 170 175 

Ala val Leu Asp Thr Gly Phe Asp Phe Thr His Pro Asp Phe Ala Gly 

180 185 190 

Arg ser val Val ser Lys Ser Phe val Pro Gly Glu Asp val Gin Asp 

195 200 205 

Val Gin Gly His Gly Thr His Cys lie Gly Thr Ala Cys Gly Pro Leu 

210 215 220 

Ser Pro Ala Glu Gin Val Arg Tyr Gly Val Ala Tyr Glu Ala Glu lie 
225 230 235 240 

Tyr Ala Gly Lys Val Leu Gly Asn Asn Gly ser Gly Ala Glu Arg Trp 

, 245 250 255 

Val Leu Ala Gly Met Glu Trp Ala lie Glu Gin Lys cys Glu Val lie 

260 265 270 

Ser Met ser Leu Gly Arg Ala val Gin Pro Gly Glu Ala Pro Asp Ala 

275 280 285 

Phe Tyr Glu Arg Ala Gly Glu Tyr Ala Leu Glu Asn Gly ser Leu lie 

290 295 300 

lie Ala Ala Ala Gly Asn Asn ser Trp Arg Gin Tyr Asn Asp lie Lys 
305 310 " 315 320 

Pro val Gly Ser Pro Ala Asn Ala Pro ser lie Met Ala val Ala Ala 

325 330 335 

Val Asp Ala Lys Met Lys Val Ala Asn Phe Ser cys Gly Gly Val Asn 

340 345 350 

Pro Ala Gly Gly Glu Val Asn lie Ala Gly Pro Gly Val Asp Val Leu 

355 360 365 

Ser Ser val Pro Met Pro Arg Lys Tyr Asp Arg Phe Ser Gly Thr ser 

370 375 380 

Met Ala Thr Pro His val Ala Gly lie Ala Ala Leu Leu Ala Gin ser 
385 390 395 400 

Asp Lys Ser Leu Arg Gly Lys Ala Leu Trp Thr Ala Leu Glu Gin Gly 

405 410 415 

Ala Arg Asn He Gly His Pro Ala Arg Asp Val Gly Ala Gly Leu val 

420 425 430 

Met Ala Pro Gly Ser Ala Cys Arg 
435 440 

<210> 27 
<211> 1893 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
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<400> 27 

gtgatcaaga agcagaacct tcgcatcaat gtgttggcag ccgccgtgct gtcgctgacc 60 

ggtgttggcc tggcacaggc cgccgacctg aaagcaaatg cgccgttgtc cggcccgaag 120 

acgcagcagg tggatggcat catcgtgaaa taccgcgctg gcagcgccgc agctgccgat 180 

gcgaacgcca agctggccgt ggtcaactcg gccatcgccc gcgccgtgcc ggcaggtacc 240 

aacgcggctg cgcgcagtgc cgcgctgcgc ccgcaggtgg cccgcaagct gggcatcggt 300 

gccgatctga tccgcctgca gggagggatc gcgcgcgccg aactggacaa ggtgctgggc 360 

gaactgaagg ctgacccgac cgtcgaatat gcggtggccg acgccatcat gtatccgatc 420 

gatgctgcgt cgtcgccgcg tgcggacgcc gtcgcgaagt ccgatgcgtc gcccagcttc 480 

gtgcccaacg atccgtacta ccagagccac aactggcact tccacaaccc ggtcggtggc 540 

gtgaacgcac cggccgcatg ggacgtctcg cagggcgagg gcatcgtggt ggccgtgctc 600 

gataccggca tcctgcccga gcacccggat ttcgccgccg gcaccctgct ggagggctac 660 

gacttcatca gccaggccag ccgctcgcgt cgtgccgccg atggccgcgt gccgggtgca 720 

ctcgactacg gtgactggat gcccaccgcc aatgcctgct acgacggttc gccggtacgt 780 

gacagcagct ggcacggtac ccatgtgacc ggcaccatcg ccgaggccac caacaacggc 840 

ctgcataccg ccggcctggc ctacaaggcc aaggtgttgc cggtgcgcgt gctcggctac 900 

tgcggtggca ccctgtcgga catcaccgac gccatcacct gggcctcggg cggtgccgtg 960 

gccggcatcc ctgccaacca gaatccggcc gagatcatca acatgagcct gggcggctcc 1020 

ggcagctgcg atccggccta ccaggcggcc atcaccggtg ccaccaaccg cggtaccctg 1080 

gtggtggtgg cagccggcaa cgactcgatg aatgtggcca acgcccgccc ggccaactgc 1140 

gatggcgtgg tctcggtcgg cgcgaccggc atcaccggcg ccatggccta ctactccaac 1200 

ttcggtaccc gcatcgatct gtccggcccg ggcggtggcg tcaccgacgg caatccgaac 1260 

ggctatgtct ggcaggcggt gtccagcagc aagacgtcgc cgccggcagc cggttccacc 1320 

gagggttaca cccttggcgg caaggccggc acgtcgatgg cggcaccgca tgtggctgcc 1380 

gtcgccgcgc tggtgcagag cgcgctgatc gccgccaacc gcgacccgct cgcgccggcg 1440 

ggcatgcgta ccctgctgaa ggaaacggca cgtccgttcc cggtcagcat tccgtccgcc 1500 

accccgatcg gtaccggcat cgtcgatgcc aaggccgcgc tggacaaggc cctggaagag 1560 

ccatgcaccg agaactgcgg gccggtggcc aagccgctga ccaacaaggt ggccatcggc 1620 

gggttgagtg gtgccgccgg cagcagcgtc ctttacagct tcgaagccgc ggcaggcaag 1680 

cagctcagcg tcatcaccta tggtggcacc ggcaacgtgt cggtctacct ggccaagggc 1740 

cgcgagccga gtgccaccga caacgatgcg cgctcgaccc gtccgggcac ctcggaaacg 1800 

gtgcgggtga cggcaccgac tgccggcacc tactacatca aggtggtggg cgaggcggct 1860 

tacagcggtg tgagcattct cgccacgcag taa 1893 

<210> 28 
<211> 630 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (D...C27) 

<400> 28 

Met lie Lys Lys Gin Asn Leu Arg He Asn Val Leu Ala Ala Ala Val 

Leu ser Leu Thr Gly val Gly Leu Ala Gin Ala Ala Asp Leu Lys Ala 

20 25 30 

Asn Ala Pro Leu Ser Gly Pro Lys Thr Gin Gin val Asp Gly He lie 

35 40 45 

val Lys Tyr Arg Ala Gly ser Ala Ala Ala Ala Asp Ala Asn Ala Lys 

50 55 60 

Leu Ala Val val Asn ser Ala He Ala Arg Ala Val Pro Ala Gly Thr 
65 70 75 80 

Asn Ala Ala Ala Arg ser Ala Ala Leu Arg Pro Gin val Ala Arg Lys 

85 90 95 

Leu Gly lie Gly Ala Asp Leu lie Arg Leu Gin Gly Gly lie Ala Arg 
n n 100 105 110 y 

Ala Glu Leu Asp Lys val Leu Gly Glu Leu Lys Ala Asp Pro Thr val 

115 120 125 

Glu Tyr Ala val Ala Asp Ala lie Met Tyr Pro lie Asp Ala Ala Ser 

130 135 140 

ser pro Arg Ala Asp Ala val Ala Lys Ser Asp Ala Ser Pro ser phe 
145 150 155 160 

Val Pro Asn Asp Pro Tyr Tyr Gin ser His Asn Trp His Phe His Asn 
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165 170 175 

Pro Val Gly Gly val Asn Ala Pro Ala Ala Trp Asp Val Ser Gin Gly 

180 185 190 

Glu Gly lie Val val Ala Val Leu Asp Thr Gly He Leu Pro Glu His 

195 200 205 

Pro Asp Phe Ala Ala Gly Thr Leu Leu Glu Gly Tyr Asp Phe lie ser 

, 210 215 220 

Gin Ala Ser Arg Ser Arg Arg Ala Ala Asp Gly Arg val Pro Gly Ala 
225 230 235 240 

Leu Asp Tyr Gly Asp Trp Met Pro Thr Ala Asn Ala Cys Tyr Asp Gly 

245 250 255 

ser Pro val Arg Asp ser Ser Trp His Gly Thr His val Thr Gly Thr 

, , , 260 265 270 

He Ala Glu Ala Thr Asn Asn Gly Leu His Thr Ala Gly Leu Ala Tyr 

275 280 285 

Lys Ala Lys val Leu Pro Val Arg val Leu Gly Tyr cys Gly Gly Thr 

290 295 300 

Leu Ser Asp lie Thr Asp Ala lie Thr Trp Ala ser Gly Gly Ala val 
305 310 315 320 

Ala Gly lie Pro Ala Asn Gin Asn Pro Ala Glu lie lie Asn Met Ser 

325 330 335 

Leu Gly Gly Ser Gly Ser cys Asp Pro Ala Tyr Gin Ala Ala lie Thr 

340 345 350 

Gly Ala Thr Asn Arg Gly Thr Leu Val Val Val Ala Ala Gly Asn Asp 

355 360 365 

Ser Met Asn val Ala Asn Ala Arg Pro Ala Asn cys Asp Gly val val 

370 375 " 380 

Ser Val Gly Ala Thr Gly lie Thr Gly Ala Met Ala Tyr Tyr Ser Asn 
385 390 395 400 

Phe Gly Thr Arg lie Asp Leu Ser Gly Pro Gly Gly Gly Val Thr Asp 

405 410 415 

Gly Asn Pro Asn Gly Tyr Val Trp Gin Ala val ser ser Ser Lys Thr 

420 425 430 

Ser Pro Pro Ala Ala Gly Ser Thr Glu Gly Tyr Thr Leu Gly Gly Lys 

435 440 445 

Ala Gly Thr ser Met Ala Ala Pro His val Ala Ala val Ala Ala Leu 

450 455 460 

Val Gin Ser Ala Leu lie Ala Ala Asn Arg Asp Pro Leu Ala Pro Ala 
465 470 475 480 

Gly Met Arg Thr Leu Leu Lys Glu Thr Ala Arg Pro Phe Pro Val Ser 

485 490 495 

He Pro Ser Ala Thr Pro He Gly Thr Gly He val Asp Ala Lys Ala 

500 505 510 

Ala Leu Asp Lys Ala Leu Glu Glu Pro Cys Thr Glu Asn cys Gly Pro 

515 520 525 

val Ala Lys Pro Leu Thr Asn Lys Val Ala lie Gly Gly Leu ser Gly 

„ 530 535 540 

Ala Ala Gly Ser ser val Leu Tyr ser Phe Glu Ala Ala Ala Gly Lys 
545 550 555 560 

Gin Leu ser val lie Thr Tyr Gly Gly Thr Gly Asn Val ser val Tyr 

, 565 570 575 

Leu Ala Lys Gly Arg Glu Pro Ser Ala Thr Asp Asn Asp Ala Arg Ser 

580 585 K 590 

Thr Arg Pro Gly Thr Ser Glu Thr val Arg Val Thr Ala Pro Thr Ala 

595 600 " 605 

Gly Thr Tyr Tyr He Lys Val val Gly Glu Ala Ala Tyr ser Gly val 

610 615 620 

Ser lie Leu Ala Thr Gin 
625 630 

<210> 29 
<211> 1506 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
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<400> 29 

atgcgtacgt cgcttcgggt ttcccttgcc agtgccatca ccctggtcct ggccagcgcc 60 

cccgccttcg cccaacccac cgaacgggta tggacgcgag gcatggccag caacgagcag 120 

tacagcagtt tcatcgtcaa gtaccgggac ggcagcagca agcgcgtctc cgccgacacc 180 

gcccaggacg cgctgaagaa gcgcctcggc gcccagcagc gcagcaagcg ttcgatcggc 240 

agtgcgccgc cagcggccgc gtccgtgacc catcaacgcc gcatgggcgg cggcgccgac 300 

gtggtcacca cggacaagcc actggaccgt ccggaggccg agatcctgat gcagcgcatc 360 

gccgacgatc cggacgtcga gtatgtgcag ccgaactaca tgatgagtgc attcgctacg 420 

ccgaacgacc cgcgctacgg cgagcagtgg cactacagca atccgaccag tggcgcgcgc 480 

ctgccaggcg catgggatcg ctctaccggc cagggtgtgg tggtggccgt ggtcgattcg 540 

ggctacctca acaacaacga cctgcaggcc aatctgttgc cgggttacga catgatctcg 600 

tcaacccgtc cgttcagtga ctggcagtgc atcatcgggg gcatgaatcc cggctgtggt 660 

ggctccgacg atggtgacgg acgcgacgcc gatgcattcg atgcctcggg cattgcacac 720 

ggcacccacg tcgccggaac ggtcgctgcg gtgaccaaca accagatcgg cgtggccggc 780 

gtggcctaca acgcaaaagt cgtaccggtg cgcgtactgg gaaaccaggg caatggtggc 840 

tccgccgata tcatcgacgg catgctctgg agtgccggta tcaacgtgcc caacgtcccg 900 

gccaatgcca acccggccga ggtcatcaat ctgagcctgg gtggccgccg cgcctgctcg 960 

ccggccgagc aggatgcaat cgacgacatc acggcccagg gcacgatcgt ggtggtcgcc 1020 

gccggcaaca gcaatcttga tgtgtccgag ttcgccccgg cgaactgcaa gggcgtgatc 1080 

gcggttgctg ccaacgatca gggcggtcgt cgcgcgttct actccaacta tggtgcaggc 1140 

atccacatca ccgcaccggg tggcgagacc tggtcgtgcc gtgcgtcggt gggtgagttc 1200 

ctgccgctgg ccacgccgcc gagccaggcc aactgcgcac ccacccgcca gcatccggcg 1260 

cagggcatcc tgtccaccgt gggtaacaac gccttcgact tcatgtccgg cacctcgatg 1320 

gcggcgcccc acgtcgctgg catcgtcgcg ctgatgcagg cggtggcgcc ggtgccgaag 1380 

accaccgacc aggtcaagga catcctgcgt cgaaccgcgc acccgatcgc agcggcgaac 1440 

tgcccgggcg gttgcggacc gggcattgtc gacgctgcag aagcggtgaa ggccgccagc 1500 

aactga 1506 

<210> 30 
<211> 501 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CD. -.(24) 

<400> 30 

Met Arg Thr Ser Leu Arg val ser Leu Ala Ser Ala lie 

15 10 
Leu Ala Ser Ala Pro Ala Phe Ala Gin Pro Thr Glu Arg 

20 25 
Arg Gly Met Ala ser Asn Glu Gin Tyr Ser ser Phe lie 

35 40 45 

Arg Asp Gly Ser Ser Lys Arg val Ser Ala Asp Thr Ala 

50 55 60 

Leu Lys Lys Arg Leu Gly Ala Gin Gin Arg ser Lys Arg 
65 70 75 

ser Ala Pro Pro Ala Ala Ala ser val Thr His Gin Arg 

85 90 
Gly Gly Ala Asp Val Val Thr Thr Asp Lys Pro Leu Asp 

100 105 
Ala Glu lie Leu Met Gin Arg lie Ala Asp Asp Pro Asp 
115 120 125 

Val Gin Pro Asn Tyr Met Met ser Ala Phe Ala Thr Pro 

130 135 140 

Arg Tyr Gly Glu Gin Trp His Tyr ser Asn Pro Thr ser 
145 150 155 

Leu pro Gly Ala Trp Asp Arg ser Thr Gly Gin Gly Val 

165 170 
val val Asp ser Gly Tyr Leu Asn Asn Asn Asp Leu Gin 

180 185 
Leu pro Gly Tyr Asp Met lie Ser Ser Thr Arg Pro Phe 
195 200 " 205 

Gin cys lie lie Gly Gly Met Asn Pro Gly cys Gly Gly 
210 215 220 
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Gly Asp Gly Arg Asp Ala Asp Ala Phe Asp Ala Ser Gly He Ala His 
225 230 235 240 

Gly Thr His val Ala Gly Thr Val Ala Ala Val Thr Asn Asn Gin He 

245 250 255 

Gly Val Ala Gly val Ala Tyr Asn Ala Lys val Val pro val Arq val 

260 265 270 

Leu Gly Asn Gin Gly Asn Gly Gly Ser Ala Asp lie lie Asp Gly Met 

275 280 285 

Leu Trp ser Ala Gly lie Asn Val Pro Asn Val Pro Ala Asn Ala Asn 

290 295 300 

Pro Ala Glu Val lie Asn Leu Ser Leu Gly Gly Arg Arg Ala cys ser 
305 n 310 315 320 

Pro Ala Glu Gin Asp Ala lie Asp Asp He Thr Ala Gin Gly Thr He 

325 330 335 

val Val Val Ala Ala Gly Asn Ser Asn Leu Asp val ser Glu Phe Ala 

340 345 350 

Pro Ala Asn cys Lys Gly Val lie Ala val Ala Ala Asn Asp Gin Gly 

355 360 365 

Gly Arg Arg Ala Phe Tyr ser Asn Tyr Gly Ala Gly lie His lie Thr 

n 370 375 380 

Ala Pro Gly Gly Glu Thr Trp ser cys Arg Ala ser val Gly Glu Phe 
385 390 395 400 

Leu Pro Leu Ala Thr Pro Pro ser Gin Ala Asn Cys Ala Pro Thr Arq 

, 405 410 415 

Gin His Pro Ala Gin Gly lie Leu Ser Thr Val Gly Asn Asn Ala Phe 

420 425 430 

Asp Phe Met ser Gly Thr ser Met Ala Ala Pro His Val Ala Gly lie 

435 440 445 

val Ala Leu Met Gin Ala val Ala Pro val Pro Lys Thr Thr Asp Gin 

n 450 455 460 

Val Lys Asp He Leu Arg Arg Thr Ala His Pro lie Ala Ala Ala Asn 
465 470 475 480 

Cys Pro Gly Gly Cys Gly Pro Gly lie val Asp Ala Ala Glu Ala Val 

. . , n 485 490 495 

Lys Ala Ala ser Asn 
500 

<210> 31 
<211> 1929 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 31 

atgagcaagc gcaacatcct cccctgcacc ctggccgtcg cggtcatcgc cgccatcggc 60 

gcggctggcg ccactgccgc caagaagccg aagttcgcga cggacacggc tgcgctgtcg 120 

gccagcctcg gcgatcagca gatcttccgc cgcttcgtcg tgcagtaccg cgacggcacg 180 

cgcgagaaga ccgaccgcaa tgccggcgtc gccacgttca gccgcgcgtt gtcgcgctcg 240 

ggcctgtcga agagccgcgc ggccgacgcc aagcacgtgc gtacgctcgc caacggccac 300 

cagctgctca agctctcgcg cggcctcgat cgcgccgaag ccgaggccct gctgcgccag 360 

ctcaaggccg acccgaacgt ggtctcggtg cgccccgatc gcctgcgcca gatcgcgcgc 420 

ctgcccaacg tgcagccggc ctacgtgccc aacgatccgc tgttccagga ataccagtgg 480 

cacatgcgtg cgccggacgg cggcgcgacc ttcgacggcg gccccaaccg cggcggcatc 540 

aacgcgccgg cggcctggga cctcgccgac ggcaacggca tcaccatcgc cgtgctcgac 600 

accggcatca gcgcgcatcc tgacgtcgat acctcgatgg ccgatgccgg ctacgacttc 660 

atcagcgacg ccttcgtctc cggccgcgac accgacgacc gcgtgccggg cggctgggac 720 

ctgggcgact ggaccatcgg ctatccgggc gcggaaacct gcatccagcg ctacagctcc 780 

tggcacggca cccacgtcgc cggcaccgcc ggcgcgcagc tgacggacaa cggcgtaggc 840 

ctgaccggcg tcgcctacaa cgccaacgtc gtgccgatcc gcgtgctcgg ccactgcggc 900 

ggctacgaca ccgacatcgc cgacgcgatc gtctgggcgg ccggcggcga ggtggaaggc 960 

atgccgctca acgagaaccc ggcgcacgtg atcaacctga gcctgggcgg ctcgggcgcc 1020 

tgcaccgact acgaggccga tgcgatcgcg caggccaacg ccctgggcgc cgtggtcgtg 1080 

gtcgccgccg gcaaccagaa cgccaatacc tcgggctatt cgccgggcaa ctgcccggqc 1140 

gtgatcacgg tggcgtcgaa cggcgtgacc agccgccgcg cctactactc caactacggc 1200 

gacggcatcg agatcgccgc gcccggcggc ggcgtctacg ccaacgacgg cagcggcggc 1260 

gcgcagatct acgacggctt cgtctggcag gcggtcaacc ccagcgacac cgagccgatg 1320 

Page 26 



WO 2004/033668 



PCT/US2003/032819 



10336256. txt 

ccggccgacg agatcgcgcc cgacggctcc aacggcggct acggcggatc ggccggtact 1380 

tcgcaggcgg cgccgcacgt ggccggcgtg atcgcgctga tgcagggcgc gcgcctggat 1440 

gcgggcatgc cgctgctcac tccggaggag gtgctggacg tgctgcagtc gacggtgacg 1500 

ccgttcgcgg tcgcgccctc gacctcgcag ccgatcggcc cgggcatcgt gaacgcggcc 1560 

gccgccgtgg ccaaggcgat cgagccgccg tgcgaggtcg actgcgcgcc ggatgccacg 1620 

ccgatcgtca acggcgtcgc gctcaccggc ctgaccggca ccgcgggcag cgaaacgctc 1680 

tacagcatca ccgtgccgga gggcgcgcgc ggtccgctca gcatcagcac caccggcggc 1740 

agcggcgacg tgaacctgct ggtgagcttc gaggccgagc ccaccgacgc ggacgcggac 1800 

ttccgctcgg cgcggccggg caacaacgag acggtgcgca tcaacgcgcc gcaggcaggc 1860 

acctactaca tcaagctggt cggcgcccgc gcctacagca acgtgcgtct gctggtccgt 1920 

cacaactga ~ 1929 

<210> 32 
<211> 642 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (D...C26) 

<400> 32 
Aet Ser I 

i , _I _/ 5 "id ~'~ *~' is 

Lys Lys Pre 
30 

Gly Asp Glr 
45 

Thr Arg Git 
60 

- - , - . ---- . ^ . , Ala Leu Ser ^. y 

65 70 75 * 80 

His val Arg Thi 
95 

Gly Leu Asp Arc 
110 

Asp Pro Asn Va" 
125 

Arg Leu Pro Ast 
140 

- H -- ----- -- - — Gin Glu Tyr Glr. , . K 

145 _ 150 155 160 

Asp Gly Gly Pro 
175 

Leu Ala Asp Gly 
190 

ser Ala His Pro 
205 

Phe lie Ser Asp 
220 

„ . • » 8 ^ Pro Gly Gly Trp ™ K 

225 m _ 230 235 240 

Glu Thr Cys lie 
255 

Gly Thr Ala Gly 
270 

Val Ala Tyr Asn 
285 

Gly Gly Tyr Asp 
300 

„ t --- r Gly Glu val Glu „ tJ 

305 . 310 _ 315 320 

Ser Leu 
335 
Ala Gin 
350 
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10 


Gly 
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Gly 
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20 








25 




Asp 


Thr 


Ala 


Ala 


Leu 


Ser 


Ala 


Ser 




35 










40 






Arg 


Arg 


Phe 


val 


val 


Gin 


Tyr 


Arg 


Asp 


50 










55 


Arg 


Asn 


Ala 


Gly 


Val 


Ala 


Thr 


Phe 


ser 








70 










Leu 


Ser 


Lys 


Ser 


Arg 


Ala 


Ala 


Asp 


Ala 




Gly 




85 






90 


Asn 


His 


Gin 


Leu 


Leu 


Lys 


Leu 


Ser 


Ala 




100 








105 




Glu 


Ala 


Leu 


Leu 


Arg 


Gin 


Leu 


Lys 


Val 
130 


115 








120 




Arg 


Pro 


Asp 


Arg 


Leu 
135 


Arg 


Gin 


He 


Pro 


Ala 


Tyr 


Val 


Pro 


Asn 


Asp 


Pro 


Leu 










150 








Met 


Arg 


Ala 


Pro 


Asp 


Gly 


Gly 


Ala 


Thr 


Gly 


Gly 




165 




170 


He 


Asn 


Ala 


Pro 


Ala 


Ala 


Trp 


He 


Thr 


180 










185 


He 


Ala 


val 


Leu 


Asp 


Thr 


Gly 




195 










200 




Asp 


Thr 


Ser 


Met 


Ala 


Asp 


Ala 


Gly 


Tyr 


210 










215 




Val 


Ser 


Gly 


Arg 


Asp 


Thr 


Asp 


Asp 


Arg 


Gly 








230 






Asp 


Trp 


Thr 


He 


Gly 


Tyr 


Pro 


Gly 








245 






250 


Tyr 


ser 


Ser 


Trp 


His 


Gly 


Thr 


His 


val 




Thr 


260 






265 




Leu 


Asp 


Asn 


Gly 


val 


Gly 


Leu 


Thr 


val 


275 






280 






val 


Pro 


He 


Arg 


val 


Leu 


Gly 


His 


290 








295 






lie 


Ala 


Asp 


Ala 


lie 


Val 


Trp 


Ala 


Ala 










310 








pro 


Leu 


Asn 


Glu 


Asn 


Pro 


Ala 


His 


Val 




Gly 




325 










330 


Ser 


Ala 


Cys 


Thr 


Asp 


Tyr 


Glu 


Ala 






340 






345 
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Gly Ala val val val Val Ala Ala Gly Asn Gin Asn Ala 

360 365 
Gly Tyr ser Pro Gly Asn Cys Pro Gly val He Thr val 

375 380 
Gly val Thr Ser Arg Arg Ala Tyr Tyr Ser Asn Tyr Gly 
390 395 ' 400 

Glu lie Ala Ala Pro Gly Gly Gly Val Tyr Ala Asn Asp 

405 410 415 

Gly Ala Gin lie Tyr Asp Gly phe val Trp Gin Ala Val 
420 425 430 

Asp Thr Glu Pro Met Pro Ala Asp Glu lie Ala Pro Asp 

440 445 
Gly Gly Tyr Gly Gly Ser Ala Gly Thr Ser Gin Ala Ala 

455 460 
Ala Gly Val lie Ala Leu Met Gin Gly Ala Arg Leu asp 
470 475 480 

Pro Leu Leu Thr Pro Glu Glu Val Leu Asp val Leu Gin 

, 485 490 495 

Thr Pro Phe Ala Val Ala Pro Ser Thr ser Gin Pro lie 
500 505 510 



535 540 
Leu Thr Gly Leu Thr Gly Thr Ala Gly ser Glu Thr Leu 
, 550 555 560 

Thr val pro Glu Gly Ala Arg Gly Pro Leu ser He Ser 

, 565 570 575 

Gly ser Gly Asp val Asn Leu Leu val ser Phe Glu Ala 
580 585 590 

Asp Ala Asp Ala Asp Phe Arg Ser Ala Arg pro Gly Asn 

600 605 
val Arg lie Asn Ala Pro Gin Ala Gly Thr Tyr Tyr lie 

615 620 
Gly Ala Arg Ala Tyr Ser Asn Val Arg Leu Leu Val Ar 
630 635 " 64 



<210> 33 
<211> 981 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 33 

atgattccac ccattggcgg caaatcggac ccgatcgaca cttccagcac ctggcagtcc 60 

agcctgtcgc aggctgccaa caccaaccag ccgcagcagc aatacaatgc ttccggtctq 120 

tttggtccct ctggcggccc gcgccccgac gacatcgtcc agggcccgat cggcgactgc 180 

tacttcctcg cggcgctcgc ctccttcgcg cagcagcagc cccagctgat ccgcaacgcq 240 

atcgccttcg atgccaacac cggaaacttc aacgtgacgc tgcacaagga tgcgcaaccc 300 

tggaatccgt tcaatcgcca cgagaaggtg accgtccggg tcacgcagca ggaaatcgac 360 

agccatgtca tgaacgacaa gggcgccagg ctgggcaacg acggcgcgcg gtggccggtg 420 

gtcatggaga tcgcgcgcgc caagatgctc gacagcaatc cgaagaacgg cttggacgaa 480 

ggctacaatg cactcgagca tcagacgccg ttcggcttgc ttcagggcgg catgccgtca 540 

tcggccatgg agaccatctc cggccaaccc ggcgacacgg catacacgac gccgctcggc 600 

atcttcggag acgcgacgca aggacccttg cagccgtggc tctcgctcgt ctcgcccqqq 660 

caggcgttag cgccggaggc ggcaaaccat cactatagcc aggtcaaagc cgcgctggag 720 

gacggacggc ccgtgacgct gggtaccggc ttgtccagcc cgcaggacgg cctcgttcgc 780 

gggcacgcct atcaggtcga ggatatccag cgcaacgccg acggcagcgt taacgtcacq 840 

gttcgcaatc catggggaac caatcagggt gtcggcgaag gcaccaatcc ggccgacccq 900 

cgtgtcacca tcaggatggg agccgcgggc ctgtcgctgt tcgcaatcgg ttcaagcgcq 960 

caggagacca gcgccggata g ya »«-««-« »w 

<210> 34 
<211> 326 
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<212> PRT 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 34 

Met lie Pro Pro lie Gly Gly Lys Ser Asp Pro lie Asp Thr ser ser 

1 5 10 15 

Thr Trp Gin Ser Ser Leu ser Gin Ala Ala Asn Thr Asn Gin Pro Gin 

i 20 - 25 30 

Gin Gin Tyr Asn Ala ser Gly Leu Phe Gly Pro Ser Gly Gly Pro Arg 

35 40 45 

Pro Asp Asp lie val Gin Gly Pro lie Gly Asp Cys Tyr Phe Leu Ala 

50 55 60 

Ala Leu Ala Ser Phe Ala Gin Gin Gin Pro Gin Leu lie Arg Asn Ala 

65 70 75 80 

lie Ala Phe Asp Ala Asn Thr Gly Asn Phe Asn Val Thr Leu His Lys 

85 90 95 

Asp Ala Gin Pro Trp Asn Pro Phe Asn Arg His Glu Lys Val Thr Val 

100 105 110 

Arg val Thr Gin Gin Glu lie Asp ser His val Met Asn Asp Lys Gly 

115 120 125 

Ala Arg Leu Gly Asn Asp Gly Ala Arg Trp Pro Val Val Met Glu lie 

, 130 135 140 

Ala Arg Ala Lys Met Leu Asp ser Asn Pro Lys Asn Gly Leu Asp Glu 

145 150 155 160 

Gly Tyr Asn Ala Leu Glu His Gin Thr Pro Phe Gly Leu Leu Gin Gly 

165 170 175 

Gly Met Pro Ser ser Ala Met Glu Thr lie ser Gly Gin Pro Gly Asp 

180 185 190 

Thr Ala Tyr Thr Thr Pro Leu Gly lie Phe Gly Asp Ala Thr Gin Gly 

195 200 205 

Pro Leu Gin Pro Trp Leu Ser Leu val Ser Pro Gly Gin Ala Leu Ala 

210 215 220 

Pro Glu Ala Ala Asn His His Tyr ser Gin val Lys Ala Ala Leu Glu 

225 230 235 240 

Asp Gly Arg Pro Val Thr Leu Gly Thr Gly Leu Ser Ser Pro Gin Asp 

245 n 250 255 

Gly Leu Val Arg Gly His Ala Tyr Gin Val Glu Asp lie Gin Arg Asn 

260 265 270 

Ala Asp Gly ser val Asn val Thr Val Arg Asn Pro Trp Gly Thr Asn 

275 280 285 

Gin Gly Val Gly Glu Gly Thr Asn Pro Ala Asp pro Arg Val Thr He 

290 295 300 

Arg Met Gly Ala Ala Gly Leu ser Leu Phe Ala lie Gly Ser Ser Ala 

305 310 315 320 

Gin Glu Thr ser Ala Gly 

325 

<210> 35 
<211> 1854 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 35 

gtgatcaaga agcagaacct tcgcatcaat gtgcttgccg ccgccgtgct gtcgatgacc 60 

gccgtcggtg ccgtccacgc cgccgggttg ccgacccgtg aaccggtgcg ccaggccagc 120 

accgccgagc cgggcaccca gcgcatcatc gtcaagtacc gtgccggcac cgctgcggcg 180 

ggcgaccggt cggccaagct gtccaccgtg cagtccgcgc tgacccgcgc cagcctgtcc 240 

ggtggcacta cccgcgccag cgcgctcggc ccgcaggtcg tgcgcaggct gggcgtcggt 300 

gccgacctga tccgcctgca ggggcgcctg gcgcctgccg aactgcagcg cgtgctgaag 360 

gaactgaagg ccgatccgtc cgtgcagtac gccgaggccg atgtgaagct gcgccgtacc 420 

gagctgcgtg ccggtgacgt gcagccggcg ctggcgccga atgatcccta ctaccagcag 480 

taccagtggc acctgcacaa cgccaccggc ggcatcaacg caccgtcggc gtgggatgta 540 
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^^*SS2 cg aa 99cgtggt ggtggcggta ctcgacaccg gcatcctgcc gcagcacccg 600 

?n££2£ cg 9caacctgct ggaaggctac gacttcatca gcgatgccga gacgtcgcg? 660 

^ESSSnS ac g acc g c H t gccgggcgcg caggactatg gtgactgggt cgagaacgac 720 

^irfSnl ™«2i CtC c 9 tc g cc g a g gacagctcct ggEacggtlc ccatgtggcc 780 

ggtaccgtgg ccgagcagac caacaacggc gtcggcatgg ccqqtotcac acaclaaacc ka.n 

c 9Stccgcgt gctcggclag tgcggtggct acctitSga tSagccgac 900 

gggcctccgg cggcacggtg gccggcgtac ccgccaatgc caacccggcc 960 

I aa i3^ ca aca jg a gcct cggcggcagc ggcagctgcg acgggaccta ccaggaagcg 1020 

SBISSS ^ 9CaC ^ aCg 9 tg gtcgtgg cggccggcaa cgaglc?gac 1080 

aa £i^™S a aatacc 9 tc c agccagttgc gacggcgtgg tgaccgtcgg cgccacccgc 1140 

W gcatcaccta ctactccaac tacggcaccc gcgtggacct gtccggtccg 1200 

S£&5i 9t9 9 ca 9«Jtcga tggcaatccc ggcggctacg tctggcagtc cggttccgat 1260 

gcggccacca cgccggagtc gggcagctac agctacatgg gcatgggcgg cacgtcqata 1320 

a n^ 9gCtgC cg tcgctgca ctggtgcaga gcgcg??gl? cgccaaggg? 1380 

fBEKZSSSE 39gcccccgc cgcgatgcgc accctgctga aggaaaccgc gcgtccgttc 1440 

J£?JE£ a £ ca tcc fg acc g c cactccgatc ggcaccggca tcgtcgatgc caiggcggcg 1500 

ctggccaagg cgctggaaga gccgtgcacc gagaactgtg gaccggtggc gacgccqctq 1560 

accaacaagg ccgccgtggg ggggctgaac ggcacggccg gcagcagccg cctgtacaq? 1620 

"gctggcaa gcagctcagc gtgatcacct acggtggcac cggcaacgtg 1680 

tcggtctaca tcgcccaggg tcgcgagccg agcgccagcg acaacgatgg caaqtcqacc 1740 

cgtcccggca cgtccgaaac ggtacgggtg aicaagccgg tggcaggca? cta?ta?atc 1800 

aaggtagtgg gcgaagcggc ctacaacggc gtgagcatcc tcgccacgca gtaa 1854 

<210> 36 
<211> 617 
<212> PRT 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (D...C27) 

<400> 36 

Met lie Lys Lys Gin Asn Leu Arg lie Asn val Leu Ala Ala Ala Val 

x 5 10 15 

Leu ser Met Thr Ala Val Gly Ala val His Ala Ala Gly Leu Pro Thr 

20 25 30 

Arg Glu Pro val Arg Gin Ala ser Thr Ala Glu Pro Gly Thr Gin Arq 

55 40 45 

lie lie val Lys Tyr Arg Ala Gly Thr Ala Ala Ala Gly Asp Arg ser 

5V 55 60 ^ 

Ala Lys Leu ser Thr val Gin Ser Ala Leu Thr Arg Ala Ser Leu ser 

*0 75 80 

Gly Gly Thr Thr Arg Ala Ser Ala Leu Gly Pro Gin Val Val Arg Arq 

85 90 95 

Leu Gly val Gly Ala Asp Leu lie Arg Leu Gin Gly Arg Leu Ala Pro 

100 105 HO 

Ala Glu Leu Gin Arg val Leu Lys Glu Leu Lys Ala Asp Pro ser val 

115 120 125 

Gin Tyr Ala Glu Ala Asp val Lys Leu Arg Arg Thr Glu Leu Arg Ala 

- _ 135 140 

Gly Asp val Gin Pro Ala Leu Ala Pro Asn Asp pro Tyr Tyr Gin Gin 

150 155 lfiO 

Tyr Gin Trp His Leu His Asn Ala Thr Gly Gly lie Asn Ala Pro ser 

165 170 175 

Ala Trp Asp val ser Gin Gly Glu Gly val val val Ala val Leu Asp 

. , , 180 185 190 

Thr Gly lie Leu Pro Gin His pro Asp Leu Val Gly Asn Leu Leu Glu 

l y5 200 205 

Gly Tyr Asp Phe lie ser as| Ala Glu Thr Ser Arg Arg Ala Thr Asn 

Asp Arg val Pro Gly Ala Gin Asp Tyr Gly Asp Trp val Glu Asn Asp 
, 230 235 OAh 

Asn Glu cys Tyr Thr Gly ser val Ala Glu Asp Ser ser Trp His Gly 

Thr His val Ala Gly Thr val Ala Glu Gin Thr Asn Asn Gly vil Glv 
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260 265 270 

Met Ala Gly Val Ala His Lys Ala Lys val Leu Pro Val Arq Val Leu 

275 280 285 

Gly Lys cys Gly Gly Tyr Leu ser Asp lie Ala Asp Ala lie Thr Trp 

290 295 300 

Ala Ser Gly Gly Thr val Ala Gly Val Pro Ala Asn Ala Asn Pro Ala 
305 310 315 320 

Glu Val lie Asn Met Ser Leu Gly Gly ser Gly ser Cys Asp Gly Thr 

325 330 335 

Tyr Gin Glu Ala lie Asn Gly Ala lie ser Arg Gly Thr Thr Val Val 

. . 340 345 350 

Val Ala Ala Gly Asn Glu Thr Asp Asn Ala Ser Lys Tyr Arq Pro Ala 

355 360 365 

ser Cys Asp Gly Val Val Thr Val Gly Ala Thr Arg lie Thr Gly Gly 

, 370 375 380 

lie Thr Tyr Tyr ser Asn Tyr Gly Thr Arg val Asp Leu ser Gly Pro 
385 390 395 400 

Gly Gly Gly Gly ser val Asp Gly Asn Pro Gly Gly Tyr val Trp Gin 

405 410 415 

Ser Gly Ser Asp Ala Ala Thr Thr Pro Glu ser Gly ser Tyr Ser Tyr 

420 425 430 

Met Gly Met Gly Gly Thr ser Met Ala Ser Pro His Val Ala Ala val 

435 440 445 

Ala Ala Leu val Gin Ser Ala Leu lie Ala Lys Gly Lys Asp Pro Leu 

450 455 460 

Ala Pro Ala Ala Met Arg Thr Leu Leu Lys Glu Thr Ala Arq Pro Phe 
465 470 475 480 

Pro Val Ser He Pro Thr Ala Thr Pro lie Gly Thr Gly He Val asp 

485 490 495 

Ala Lys Ala Ala Leu Ala Lys Ala Leu Glu Glu Pro Cys Thr Glu Asn 

500 505 510 

Cys Gly Pro val Ala Thr Pro Leu Thr Asn Lys Ala Ala val Gly Gly 

515 520 525 

Leu Asn Gly Thr Ala Gly Ser ser Arg Leu Tyr ser Phe Glu Ala Ala 

, 530 535 ~ 540 

Ala Gly Lys Gin Leu ser val lie Thr Tyr Gly Gly Thr Gly Asn val 
545 550 555 560 

Ser val Tyr lie Ala Gin Gly Arg Glu Pro ser Ala ser Asp Asn Asp 

u 565 570 575 

Gly Lys ser Thr Arg Pro Gly Thr Ser Glu Thr val Arg val Asn Lys 

, „ 580 585 590 

Pro val Ala Gly Thr Tyr Tyr lie Lys val Val Gly Glu Ala Ala Tyr 

n 595 600 60S 

Asn Gly val Ser lie Leu Ala Thr Gin 
610 615 

<210> 37 
<211> 3582 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 37 

atgaccctgc actccctgtc ccgcgcggcg tcccgccgtc cttcgccgtc cctgctggcc 60 

tcggccatca ccggcaccct gcttgccgcc atcgccgttc cggcgctggc cagccccacc 120 

accgatgtcc tgcagcgtta ccagcagcag cgcgcagagc agtccgtcgc gttcgcgcgt 180 

gacctgcaca gcgcttcgct ggcggcgacc tttgttgcgc cgatcggcgc caacgaccag 240 

accgtttcct tcacgggccc gcgcaccagc gccgaggccg ccggccccat tctgggcaag 300 

ccgggtgatg tggaaagctg gcatagcgat gagttcaatg ccgactgggg tctggccgcg 360 

atgggggccg attacgcgta tgcgcgcggc cttaccggtc agggcgtgcg cttgggcgtg 420 

ttcgattcgg gctctgccct tgcccacgac gaattcgccg gacgcaacac ctccagcatc 480 

tccatcggca acggcggctg cgccgacccg agcatcgtgg cgggcgaagg cgcctgcggc 540 

agtacccgcg gcgaccagcc cgggtacaac tactacggtc tgggtcccgg tgtgcctccc 600 

gcgcttgctg atcgactgat cgcggcgggc cagccgtacg gcttcagcta cgccgaccat 660 

ggcacgcacg tgttgggtac cgttggcgcc aaccgcgatg gcaccgggat gcatggcgtg 720 

gcctttggcg ccaacctgac cgctgcccgg gtctttggcg acacgtatta cgagtggcgc 780 
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ctggatcctg acaacttcta ccggccgcgt gcgctgtatc gcactgaccc ggacgatgca 840 

gcaacactgg acatgtatgc acaggccgag gcacagggcg tgcgcgtgct caatcacagt 900 

tggggtatct cgacccgcca tgccacggtg gccagtctgg acgcgcagta cgcagcgatc 960 

ggcgcggact atggtgttta cggcagcatt tacggtgata ccgagggtgc accgggttcc 1020 

aagctgatcc aggtgtggtc ggcaggcaac tcggccgggg ggatggccgg catcacggcg 1080 

gcattgccgc gctggaaccc ggagatcgag ccgtactggc tggccgtcgc gaatgtccgc 1140 

ctccccaccg caggggaaac ggactacgtc attgatgcca gttccagcat ctgcggtgct 1200 

tcggccaact ggtgcctgtc cgcaccgggc accaacatcg ccagcacgat cgtggccggc 1260 

gagatcaacg gtcgcatgga gctgaccgag gattacctgc gttttctcat cgaaagcgaa 1320 

agtcctgaat acacctacgg ctacaagacc ggcacatcga tggcggcacc gcacatcacc 1380 

SIFSS 9 " 09 9 tc tgctgat ggagcgcttc ccgtacctgg acaacgcaca ggtacgcgat 1440 

gtgttgttga ccacggcacg cgacctgggc gcgcccggcg tcgacgcgat ctacggctgg 1500 

HiK gg i cg at ctgaagac cgccatcgaa ggctacggcc tgctgcgcgt ggacaccgac 1560 

§H?;: cat § a acca Qaaggc cggtggcctg aaggtgtggg aaggcgatgc gtgggacgac 1620 

tggaccaatg acatcggcgg cccgggcaag ctgaccaagt ccggcatcgg ctggctgcgc 1680 

ctgagcggtg acaacagctt caacggcgcc atcgtgcgcg acggcgtgct ggaactggac 1740 

ggtgccaatg cactgaccgc ttcggtcgat gtgcagggcg gccagttcct gctcaacggc 1800 

agcctggtgt ccaccacgct caacagcctg gggggcagca gcgtgatctc caccacgggc 1860 

gtgctcgatg gctcggcact caacgtgacc ggcggctcgg tcaccttcaa cggcctgcag 1920 

caggccggcg acaccacggt cggcagcggc ggcagcttcg tgctcaatgg ccggctggtc 1980 

gacagctcgc tgacctcggc gggtgccacc cgcgtcaatg ccggggcctt gctggacggc 2040 

tcggacctgt tcgtcaccgc cggcaccgtg tccttcaacg gcgtgcagca ggatggcgcg 2100 

acggtggtcg gtgccaaggg caccttgaag ggcgtcggca cgctgggcag cacccgcgtg 2160 

gaaggcatca tcgccccggg caactcgatc ggcacgctga ccgtcaacgg cgattacgtg 2220 

cagaccgcca ccggcatcta tcaggccgag ctggcgccgg gcagccgcag cgatctgctg 2280 

cgcgtctccg gtacggctac gctgggcggc acgctgaagg cgctgccgga agccggcgtg 2340 

tactacctcg gcgagcagtt caacttcctg caggccgccg gtggcatcaa cggtcagttc 2400 

gccacgaccg acttctcggc cttctcgccg ttcctgaagt tcagcctggg ctacagcgcc 2460 

aatgggctgc gcatcgacgt cgcccgcggc aacgcgctgg ccagcgctgc ggtcacgccg 2520 

aaccagatcg ccgtggccac cagcgccgat ggcctggcca tcaaccaagg cctgcccagg 2580 

ccgctgaccc agctgttccc ggcccaggtc ggtgcagcac tggatgcgct gagtggtgaa 2640 

ctccacgccg ccacgccgat ggcgctggtg gaaagcagcc gctacctgcg tgatgcggcc 2700 

ctgagccgtg cggtcggcgt gcggtcgccg ggtgccgcgg atgaggctgc cggtggtgca 2760 

tgggtgcagg cgatcggggg cagcggcaag ctcgatggcg atgccaacgc tgcgcgcacc 2820 

gattccaaca gcaacgggct gctggtcggt gccgatcatg tgttcggtgg tggctggcag 2880 

gtcggtgggc tggtcggtac cggccgtacc gacatcaagc aggccgcggg tcgcggcgcc 2940 

cggtcggaga tcgacaacac ccacttcggt gcctatgtgg gcaaccagtg gggggcattt 3000 

ggcctgcgcg ccggtctggg ctattcccgt catgacgtgg acagcaagcg tcagctgacg 3060 

tttgccggct accaggacgc actgtcggcc aagtacgacg ccaccacccg ccagggcttc 3120 

atcgagggcg cgtaccgctt cggtggtcgc gaggccgggc tggagccgta cctgcagttc 3180 

gcccgggtcg aggtggatgt ggacggcatc accgagcagg ggggggctgc ggcactgcac 3240 

ggccaggtcg ccgacacccg caccaacgtg gcgaccgccg gcgttcggtt cgacaagggc 3300 

ctgaagacct cgtggcagca ggaaagctgg ctgcatgtcc gcggtggcgt cggctaccgc 3360 

cgtgcctccg gcgaccgcag ccaggtcgcc gatctggcct ggaccggcgg caacagcttc 3420 

gcggtcagcg gtgcggcgat tgccgacaac gccgtggtcg ccgagctggg cctgtcggcc 3480 

tggttgagcc cgcgcaacca gctggagctg ggctacaacg gcaccttcgg tgacgacgcc 3540 

cgcgaccgca gcgtcaccgc gcgctggtcc gtgcagttct ga " 3582 

<210> 38 
<211> 1193 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...C37) 

<400> 38 

Met Thr Leu His Ser Leu ser Arg Ala Ala Ser Arg Arg Pro ser Pro 

1 .5 10 15 

Ser Leu Leu Ala Ser Ala lie Thr Gly Thr Leu Leu Ala Ala lie Ala 

20 25 30 

val pro Ala Leu Ala Ser Pro Thr Thr Asp Val Leu Gin Arg Tyr Gin 

35 40 45 

Gin Gin Arg Ala Glu Gin ser val Ala phe Ala Arg Asp Leu His Ser 
50 55 60 
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Ala Ser Leu Ala Ala Thr Phe Val Ala Pro He Gly Ala Asn Asp Gin 
6 2 70 75 80 

Thr Val ser Phe Thr Gly Pro Arg Thr Ser Ala G"lu Ala Ala Gly Pro 

85 90 95 

He Leu Gly Lys Pro Gly Asp Val Glu ser Trp His Ser Asp Glu Phe 

100 105 lib 

Asn Ala Asp Trp Gly Leu Ala Ala Met Gly Ala Asp Tyr Ala Tyr Ala 

, 115 120 125 

Arg Gly Leu Thr Gly Gin Gly val Arg Leu Gly val Phe Asp Ser Gly 

130 135 " 140 

Ser Ala Leu Ala His Asp Glu Phe Ala Gly Arg Asn Thr ser Ser lie 
145 , „ 150 155 160 

Ser lie Gly Asn Gly Gly cys Ala Asp Pro ser lie Val Ala Gly Glu 

, , 165 170 175 

Gly Ala cys Gly Ser Thr Arg Gly Asp Gin Pro Gly Tyr Asn Tyr Tyr 

180 185 190 

Gly Leu Gly Pro Gly val Pro Pro Ala Leu Ala Asp Arg Leu He Ala 

195 200 205 

Ala Gly Gin Pro Tyr Gly Phe Ser Tyr Ala Asp His Gly Thr His val 

210 215 220 

Leu Gly Thr Val Gly Ala Asn Arg Asp Gly Thr Gly Met His Gly val 
2 ? 5 . n , 230 235 240 

Ala Phe Gly Ala Asn Leu Thr Ala Ala Arg val Phe Gly Asp Thr Tyr 

245 250 255 

Tyr Glu Trp Arg Leu Asp Pro Asp Asn Phe Tyr Arg Pro Arg Ala Leu 

260 265 " 270 

Tyr Arg Thr Asp Pro Asp Asp Ala Ala Thr Leu Asp Met Tyr Ala Gin 

n 275 280 285 

Ala Glu Ala Gin Gly val Arg val Leu Asn His ser Trp Gly lie Ser 

. 290 295 300 

Thr Arg His Ala Thr val Ala Ser Leu Asp Ala Gin Tyr Ala Ala lie 
3 ? 5 n , 310 315 320 

Gly Ala Asp Tyr Gly val Tyr Gly ser He Tyr Gly Asp Thr Glu Gly 

325 330 335 

Ala pro Gly ser Lys Leu lie Gin Val Trp Ser Ala Gly Asn ser Ala 

340 345 350 

Gly Gly Met Ala Gly He Thr Ala Ala Leu Pro Arg Trp Asn Pro Glu 

, 355 360 365 

lie Glu Pro Tyr Trp Leu Ala val Ala Asn val Arg Leu pro Thr Ala 

_ 370 375 380 

Gly Glu Thr Asp Tyr Val He Asp Ala ser ser ser He cys Gly Ala 
385 390 395 400 

ser Ala Asn Trp cys Leu ser Ala Pro Gly Thr Asn lie Ala Ser Thr 

405 410 415 

lie val Ala Gly Glu He Asn Gly Arg Met Glu Leu Thr Glu Asp Tyr 

420 425 430 

Leu Arg Phe Leu lie Glu Ser Glu ser pro Glu Tyr Thr Tyr Gly Tyr 

435 440 445 

Lys Thr Gly Thr Ser Met Ala Ala Pro His lie Thr Gly Ala Leu Gly 

450 455 460 

Leu Leu Met Glu Arg Phe pro Tyr Leu Asp Asn Ala Gin Val Arg Asp 
465 470 475 480 

Val Leu Leu Thr Thr Ala Arg Asp Leu Gly Ala Pro Gly Val Asp Ala 

485 490 495 

He Tyr Gly Trp Gly Met Val Asp Leu Lys Thr Ala lie Glu Gly Tyr 

500 505 510 

Gly Leu Leu Arg Val Asp Thr Asp Val val Met Asn Gin Lys Ala Gly 
515 520 525 

Gly tSH Lys val Tr P Glu Gl y As P Ala Tr P As P As P Trp Thr Asn Asp 
,530 535 540 K 

lie Gly Gly Pro Gly Lys Leu Thr Lys Ser Gly He Gly Trp Leu Arq 
545 550 555 560 

Leu ser Gly Asp Asn Ser Phe Asn Gly Ala lie val Arg Asp Gly val 

565 570 * 575 

Leu Glu Leu Asp Gly Ala Asn Ala Leu Thr Ala ser val Asp val Gin 

580 585 590 

Gly Gly Gin phe Leu Leu Asn Gly ser Leu val ser Thr Thr Leu Asn 
595 600 605 

Page 33 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 

Ser Leu Gly Gly ser Ser Val He Ser Thr Thr Gly Val Leu Asp Gly 

610 615 620 

ser Ala Leu Asn Val Thr Gly Gly Ser Val Thr Phe Asn Gly Leu Gin 
625 630 635 640 

Gin Ala Gly Asp Thr Thr val Gly ser Gly Gly ser Phe val Leu Asn 

645 650 655 

Gly Arg Leu Val Asp Ser ser Leu Thr ser Ala Gly Ala Thr Arg Val 

660 665 670 

Asn Ala Gly Ala Leu Leu Asp Gly Ser Asp Leu Phe Val Thr Ala Glv 

, 675 680 685 

Thr Val ser Phe Asn Gly Val Gin Gin Asp Gly Ala Thr Val Val Gly 

, 690 695 700 

Ala Lys Gly Thr Leu Lys Gly Val Gly Thr Leu Gly ser Thr Arg val 
705 n , 710 715 720 

Glu Gly He He Ala Pro Gly Asn Ser lie Gly Thr Leu Thr val Asn 

725 730 735 

Gly Asp Tyr val Gin Thr Ala Thr Gly lie Tyr Gin Ala Glu Leu Ala 
o 740 745 750 

Pro Gly ser Arg ser Asp Leu Leu Arg val Ser Gly Thr Ala Thr Leu 

, 755 760 765 

Gly Gly Thr Leu Lys Ala Leu Pro Glu Ala Gly val Tyr Tyr Leu Glv 

770 775 780 

Glu Gin Phe Asn Phe Leu Gin Ala Ala Gly Gly lie Asn Gly Gin Phe 
785 790 795 800 

Ala Thr Thr Asp phe Ser Ala Phe ser Pro Phe Leu Lys Phe ser Leu 

n 805 810 815 

Gly Tyr ser Ala Asn Gly Leu Arg He Asp val Ala Arg Gly Asn Ala 

820 825 830 

Leu Ala ser Ala Ala val Thr Pro Asn Gin lie Ala Val Ala Thr ser 

835 840 845 

Ala Asp Gly Leu Ala lie Asn Gin Gly Leu Pro Arg Pro Leu Thr Gin 

850 855 860 

Leu Phe Pro Ala Gin Val Gly Ala Ala Leu Asp Ala Leu Ser Gly Glu 
865 870 875 880 

Leu His Ala Ala Thr Pro Met Ala Leu val Glu Ser Ser Arg Tyr Leu 

885 890 895 

Arg Asp Ala Ala Leu Ser Arg Ala val Gly val Arg ser pro Gly Ala 

900 905 910 

Ala Asp Glu Ala Ala Gly Gly Ala Trp val Gin Ala He Gly Gly ser 

915 920 925 

Gly Lys Leu Asp Gly Asp Ala Asn Ala Ala Arg Thr Asp ser Asn ser 

930 935 940 

Asn Gly Leu Leu val Gly Ala Asp His Val Phe Gly Gly Gly Trp Gin 
945 950 955 960 

val Gly Gly Leu val Gly Thr Gly Arg Thr Asp He Lys Gin Ala Ala 

, 965 970 975 

Gly Arg Gly Ala Arg Ser Glu lie Asp Asn Thr His Phe Gly Ala Tyr 

, , 9?0 985 990 

val Gly Asn Gin Trp Gly Ala Phe Gly Leu Arg Ala Gly Leu Gly Tyr 

995 1000 1005 

ser Arg His Asp val Asp ser Lys Arg Gin Leu Thr Phe Ala Gly Tyr 

1010 1015 1020 

Gin Asp Ala Leu ser Ala Lys Tyr Asp Ala Thr Thr Arg Gin Gly Phe 
1025 ., „ n 1030 1035 1040 

He Glu Gly Ala Tyr Arg Phe Gly Gly Arg Glu Ala Gly Leu Glu Pro 

. 1045 1050 1055 

Tyr Leu Gin Phe Ala Arg val Glu Val Asp Val Asp Gly lie Thr Glu 

„ 1060 1065 1070 

Gin Gly Gly Ala Ala Ala Leu His Gly Gin val Ala Asp Thr Arg Thr 

1075 1080 1085 

Asn val Ala Thr Ala Gly Val Arg phe Asp Lys Gly Leu Lys Thr ser 

1090 1095 1100 

Trp Gin Gin Glu ser Trp Leu His val Arg Gly Gly val Gly Tyr Ara 
1105 1110 1115 1 7 1120 

Arg Ala Ser Gly Asp Arg ser Gin val Ala Asp Leu Ala Trp Thr Gly 

1125 1130 1135 

Gly Asn ser Phe Ala val ser Gly Ala Ala lie Ala Asp Asn Ala val 
1140 1145 1150 
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val Ala Glu Leu Gly Leu ser Ala Trp Leu Ser Pro Arg Asn Gin Leu 

1155 1160 1165 

Glu Leu Gly Tyr Asn Gly Thr Phe Gly Asp Asp Ala Arg Asp Arg ser 

, 1170 1175 1180 

val Thr Ala Arg Trp ser Val Gin Phe 
1185 1190 

<210> 39 
<211> 1386 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 39 

atgacgaaac tcagcgtgct gctggagttc caacaggagt tgccggaggc gttcgcctcg 60 

ttcgaggcca ccgcggcatc cgatcacgag gcggcgcggc aggccgaatc cctcgtcgcg 120 

aatctggcgg ggctggggat cgagctggat gaactgtcgg tgccggtgcc gatgttcgct 180 

cagggcaatg agggcgatcg caccatcctg tcgcgattcg cggcgttcgc cgcccccacc 240 

cccaatccgg aggagacggc ccgcgcggtg gtgctgccgg tggaggtgga ccgcgcccgg 300 

ctggaggagc tggagcatcg gcccggggtg acggtgtggc cgaattccga actgtccctg 360 

ttcaacaccg gcaacgagga cccgatcgat cttgcctggt ccaagggcgg gctggattgc 420 

cggccgttcc ggccgggcgt ttcgatcgcg gtgatccggc ggctgctcgg ggtggaaggc 480 

gtctggctgg agggctatcg cggtcagaac atcatcgtcg gcatcatcga cgagggcatc 540 

agcggcgagc actatccggt ggtgggcggc ttcagccggc ccaacgcccg ccgccccggc 600 

acggcgccga tcaccagcca cggctcgatg tgcgccgccg acgtgctgat cgcggcaccg 660 

gccgcccgcc tgtatgacta tccgttcctc ggcgtgccca actccggggg cgccttgcag 720 

atgtttcagg cggtgctgga ccagcggcgg ctcgacggca ccccgcacct caccaacaat 780 

tcctatggct tcgtcggcgt gcccgatccg cggcagtggc ccaaccacga ggtgcacaat 840 

atcaatcacc cgctgcaccg caaggtgcgg gaggtggtgg ccgcgggcgt cgcctgcttt 900 

ttcgctgccg gcaactgcgg tgccgactgc cccagcggca actgccaccc gagcggcatc 960 

ggcgccggca aatcgatcca tgcctccaac agcctcgccg aggtggtgac ggtcgccgcc 1020 

gtcaacagcc ggcacgagcg gatcggctac tcctcccagg ggcccgggat gttcgagccg 1080 

cgcaagcccg acctcgccag ctattcccac atctttgcca acttcggccc gggccggcca 1140 

gccggaaccg gcagccagcc gttcgacaat ggcacctcgg cagcgacgcc ggtggcggcc 1200 

ggggtggcgg cgctgctgct gagcgctttc ccggacgtgg acccggaccg gctcaagcgg 1260 

gtgctgacgg cgaccgcgac gcgccttggc gaaacccggg acttcgatca tgattacggc 1320 

cacggcgtca tcaatgcggc ggcggcctat cggtcgctcc gccgggcatc cggcgccatc 1380 

agctga ~ X386 

<210> 40 
<211> 461 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 40 

Met Thr Lys Leu Ser Val Leu Leu Glu Phe Gin Gin Glu Leu Pro Glu 

15 10 15 

Ala Phe Ala ser Phe Glu Ala Thr Ala Ala ser Asp His Glu Ala Ala 

20 25 30 

Arg Gin Ala Glu Ser Leu val Ala Asn Leu Ala Gly Leu Gly lie Glu 

35 40 45 

Leu Asp Glu Leu Ser Val Pro Val Pro Met Phe Ala Gin Gly Asn Glu 

50 55 60 

Gly Asp Arg Thr lie Leu ser Arg Phe Ala Ala Phe Ala Ala Pro Thr 
65 70 75 80 

pro Asn Pro Glu Glu Thr Ala Arg Ala val val Leu Pro val Glu Val 

85 90 95 

Asp Arg Ala Arg Leu Glu Glu Leu Glu His Arg Pro Gly Val Thr Val 

100 105 110 

Trp pro Asn ser Glu Leu ser Leu Phe Asn Thr Gly Asn Glu Asp Pro 

115 120 125 

He Asp Leu Ala Trp ser Lys Gly Gly Leu Asp cys Arg Pro Phe Arg 
130 135 140 
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Pro Gly val Ser lie Ala val lie Arg Arg Leu Leu Gly 
145 150 155 

Val Trp Leu Glu Gly Tyr Arg Gly Gin Asn lie lie Val 

165 170 
Asp Glu Gly lie Ser Gly Glu His Tyr Pro Val val Gly 

180 185 
Arg Pro Asn Ala Arg Arg Pro Gly Thr Ala Pro lie Thr 
195 200 205 

Ser Met cys Ala Ala Asp val Leu He Ala Ala Pro Ala 

210 215 220 

Tyr Asp Tyr Pro Phe Leu Gly Val Pro Asn ser Gly Gly 
225 230 235 

Met Phe Gin Ala Val Leu Asp Gin Arg Arg Leu Asp Gly 

245 250 
Leu Thr Asn Asn ser Tyr Gly Phe val Gly val Pro Asp 

260 265 
Trp Pro Asn His Glu val His Asn He Asn His Pro Leu 
275 280 285 

val Arg Glu val val Ala Ala Gly val Ala cys Phe Phe 

290 295 300 

Asn Cys Gly Ala Asp Cys Pro Ser Gly Asn cys His Pro 
305 310 315 

Gly Ala Gly Lys Ser lie His Ala ser Asn Ser Leu Ala 

325 330 
Thr Val Ala Ala Val Asn ser Arg His Glu Arg lie Gly 

340 345 
Gin Gly pro Gly Met Phe Glu Pro Arg Lys Pro Asp Leu 
355 360 365 

Ser His lie Phe Ala Asn Phe Gly Pro Gly Arg Pro Ala 

370 375 380 

Ser Gin Pro Phe Asp Asn Gly Thr Ser Ala Ala Thr Pro 
385 390 395 

Gly val Ala Ala Leu Leu Leu ser Ala Phe Pro Asp val 

405 410 
Arg Leu Lys Arg val Leu Thr Ala Thr Ala Thr Arg Leu 

420 425 
Arg Asp Phe Asp His Asp Tyr Gly His Gly Val He Asn 
435 440 445 

Ala Tyr Arg ser Leu Arg Arg Ala Ser Gly Ala lie Ser 
450 455 460 

<210> 41 
<211> 1281 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 41 

atgtcctgga aaaccctttc caccagcctg actggagccg ccgtactggc gctctcctcg 60 

ttcgcggcca gcgatgccgc agccaacaac cgcagcaata gcgaaacaag agcccagacc 120 

agcgcggatt tccgccacgc tgaacgaccc gtcgaaggtc gctacatcgt ggtcctcaag 180 

gacgaggttg cacgcctggc ccatgagaac ggctcagccc gcgccaacct gcccgaagtc 240 

gcccaggtgg cacaggccat ggcccgcggc catggggctc aactcgagcg cagctttacc 300 

catgccctgc gtggcttcgt ggtcgaagcc gacgaccgcg cgctggcccg actgctgctg 360 

gacgaacgcg tcgccttcat cgaagaagac ggcatcgtca gcatttccca gaccacccag 420 

ccgaacgcaa cctggggcct ggaccggatc gaccagcgcg atcgccccct tgatggcaac 480 

tacatctacg acacgaccgc gtcgaacgtg tacacctaca tcgtcgacac cggtgtgcgc 540 

accaaccaca acgacttcgg tggccgcgta ctgagtggat ttaccagcat caatgacggc 600 

aacggcacca acgactgcaa cgggcacggc acccatgtgg ccggcaccgt agccggcagc 660 

acctggggtg tggccaaggc cgcccgcatc gtgccggttc gcgtgctggg ctgccaggqc 720 

aacggcacca acgcgggcgt cattgccggc atggactgga tcgccgccaa ccacgtcaaq 780 

cccgccgtgg ccaacatgag cctcggtggc ggcgcctcga ccgcaacgga caacgccgtq 840 

accaacatgc gcaatgccgg cgtcaccgtg gtcgtcgcag ctggcaacga aaaccagaat 900 

gcctgcaatg tttcaccggc tcgctctggc aatgccatca ccgtgggttc aaccaccagc 960 

accgatgcac gctcgaactt ctccaactgg ggcaactgcg tggatatctt tgctccgggc 1020 

agcagcatcc gttcggcctg gcacaccagc aacaccgcag ccaacaccat cagtggtacc 1080 
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tcgatggccg ctccgcacgt tgctggcgta gccgccttgt tcctggccaa caacccgaac 1140 

gccaccccgg cccaggttga aaacgcgatc tacagcaacg gtagcaccgg caagctcagc 1200 

ggcctgaatg gttcgcccaa cctgctggtc tactcgcgct tcggcggcgg cggcggcccg 1260 

gatccagatc gaggcggatg a "~ 1281 

<210> 42 
<211> 426 
<212> prt 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(22) 

<400> 42 

Met ser Trp Lys Thr Leu ser Thr ser Leu Thr Gly Ala Ala Val Leu 

15 10 15 

Ala Leu ser ser Phe Ala Ala Ser Asp Ala Ala Ala Asn Asn Arg ser 

20 25 30 

Asn Ser Glu Thr Arg Ala Gin Thr Ser Ala Asp Phe Arg His Ala Glu 

35 40 45 

Arg Pro Val Glu Gly Arg Tyr lie Val Val Leu Lys Asp Glu Val Ala 

50 55 60 

Arg Leu Ala His Glu Asn Gly Ser Ala Arg Ala Asn Leu Pro Glu Val 
65 n 70 75 80 

Ala Gin val Ala Gin Ala Met Ala Arg Gly His Gly Ala Gin Leu Glu 

85 90 95 

Arg Ser Phe Thr His Ala Leu Arg Gly Phe Val Val Glu Ala Asp Asp 

100 105 110 

Arg Ala Leu Ala Arg Leu Leu Leu Asp Glu Arg Val Ala Phe lie Glu 

115 " 120 125 

Glu Asp Gly lie val Ser lie Ser Gin Thr Thr Gin Pro Asn Ala Thr 

130 135 140 

Trp Gly Leu Asp Arg lie Asp Gin Arg Asp Arg Pro Leu Asp Gly Asn 
145 150 155 160 

Tyr lie Tyr Asp Thr Thr Ala Ser Asn Val Tyr Thr Tyr lie val Asp 

165 170 175 

Thr Gly val Arg Thr Asn His Asn Asp Phe Gly Gly Arg Val Leu ser 

180 185 190 

Gly Phe Thr Ser lie Asn Asp Gly Asn Gly Thr Asn Asp cys Asn Gly 

195 200 205 

His Gly Thr His Val Ala Gly Thr val Ala Gly Ser Thr Trp Gly val 

210 215 220 

Ala Lys Ala Ala Arg lie val Pro Val Arg val Leu Gly cys Gin Gly 
225 230 235 240 

Asn Gly Thr Asn Ala Gly Val lie Ala Gly Met Asp Trp lie Ala Ala 

245 250 255 

Asn His val Lys Pro Ala Val Ala Asn Met ser Leu Gly Gly Gly Ala 

260 265 270 

ser Thr Ala Thr Asp Asn Ala Val Thr Asn Met Arg Asn Ala Gly Val 

275 280 285 

Thr val Val Val Ala Ala Gly Asn Glu Asn Gin Asn Ala Cys Asn Val 

290 295 300 

Ser Pro Ala Arg ser Gly Asn Ala lie Thr Val Gly Ser Thr Thr ser 
305 310 315 320 

Thr Asp Ala Arg Ser Asn Phe Ser Asn Trp Gly Asn Cys Val Asp lie 

, , n 325 330 335 

Phe Ala Pro Gly ser ser lie Arg Ser Ala Trp His Thr ser Asn Thr 

340 345 350 

Ala Ala Asn Thr lie ser Gly Thr ser Met Ala Ala Pro His Val Ala 

355 360 365 

Gly val Ala Ala Leu Phe Leu Ala Asn Asn Pro Asn Ala Thr Pro Ala 

370 375 380 

Gin val Glu Asn Ala lie Tyr Ser Asn Gly Ser Thr Gly Lys Leu Ser 
385 390 395 400 

Gly Leu Asn Gly Ser Pro Asn Leu Leu val Tyr ser Arg Phe Gly Gly 
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405 410 415 

Gly Gly Gly Pro Asp Pro Asp Arg Gly Gly 
420 425 

<210> 43 
<211> 1881 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 43 

atgaacaaga catccatcag cgtggccctg gccgcggttc tggccggcgc gctcggcgcg 60 

caggtcgccg atgctgcccg tacccccgcc aagatcgtgc cgcgcatcga tgtggcgccg 120 

ccggccgagg ccgcgtccga ccgtatcgtc gtgcgctacg cgcaagcgcg catcgccagc 180 

accgatcgca ccggcaagct gcaggtcgcg accgccgcga tccgccgcgc cgggctcgag 240 

cgtccggtcg cctccggccg cgcggccaag gcgctgccgg cgttgcaggt cggccatctg 300 

cgcacgaccg cggtcggctt cgacgtgctc cggctgtcgc ggccgctgcc cgcgcgcgac 360 

ttgcaggcgc tggtgaccga actggccgcc gatccggcgg tggcgtcggt gcacgtggat 420 

cggcgcatgc gcgcgaccgg tgtggacaag cgcaccgtca cgccgcagtt cacccccaac 480 

gacgagttct tcgccagcca ccagtggcac ctgcagggct cggccggcgc gatcaacgtt 540 

gccaacgcct gggaccgctc gaccggtgcc ggcatcgtgg tcgcggtgct cgacaccggc 600 

atcctggccg agcacccgga cttcgccgac aacatcctgc ccggctacga cttcatcacc 660 

gatcctttcg tgtcccggcg cgagaccgcc gaccgtgtgc ccggcgcact ggaccacggc 720 

gactggaacc cggtggcggg cgagtgctac agcggctcgc cggtgatcga cagcacctgg 780 

catggcaccc atgtggccgg cacggtcgcc gaggcgaccc acaacggcat cggtggtgct 840 

ggcgtcgcct acgacgcgca ggtgttgccg gtgcgcgtgc tcggccgctg cgggggctat 900 

gactctgaca tcgccgatgc gatcgtctgg gcctcgggcg gcgcggtcga gggcgtgccg 960 

gaaaacgtgc acccggctga ggtcatcaat ctcagcctcg gcggacaagg cacgtgcgag 1020 

gcgatgaccc aggcggcgat cgacagtgcg gtcgcgcgcg gcagcgtggt cgtggtcgcg 1080 

gccggcaact acaacgacga tgcccagcgc tattcgccag ccaactgcaa gaacgtgatc 1140 

acggtcggcg ccaaccgcat caacagcggg cgcgcgtact actccaactt cggtgcggtg 1200 

gtcgacgttt ctggccccgg cggtggcggc gagttcgaca ccggcaatgg cggctggaat 1260 

ggctacgtgc tgcagaccgg ttacgacggc aagaccacgc cgacctccgg gcagtacctc 1320 

tacaccgggc tgatgggcac ctcgatggcg gccccgcatg tgtcgggcat cgccgcgctg 1380 

gtgcagagcg cgctggtcgc ccaggaccgt ccgccgctga cgccggccga gatggagctc 1440 

ctgctcaagc gcaccgcgcg tccgttcaat gtgccgccgc cggccaatac gccgatcggc 1500 

gtgggcatcg ttgatgcgac ccgcgcgctg gagaaggcgc tggagacccc ctgcgatccg 1560 

gccaccgaga cctgcgagct cggcacccag ctgttcaatg gcgccgacgt cactggcctg 1620 

gcctccaacg gcgagggcgc gctgttccgc ttcgaggccc aggccggtcg cacgttgacg 1680 

ctgatgacgc tggccggccg cggcgacgtc actctgcacg cgcgctatgg cgcaccgccg 1740 

acctcgaccg actacgagtt ccgctcggcg cgtgcgggca gcaacatcga gacgatccgc 1800 

atcaccgcgc ccaaggccgg cacgtactac ctgcagttga gcggcagcta cacaggcctg 1860 

actgtcgtcg cccgtcagta g ^ 1881 

<210> 44 
<211> 626 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CO... (2 5) 

<400> 44 

Met Asn Lys Thr Ser lie Ser val Ala Leu Ala Ala val Leu Ala Gly 

1 5 10 15 

Ala Leu Gly Ala Gin val Ala Asp Ala Ala Arg Thr Pro Ala Lys lie 

2 9 25 30 

val pro Arg lie Asp val Ala Pro Pro Ala Glu Ala Ala ser Asp Arg 

35 40 45 

He val val Arg Tyr Ala Gin Ala Arg He Ala ser Thr Asp Arg Thr 

Gly Lys Leu Gin val Ala Thr Ala Ala lie Arg Arg Ala Gly Leu Glu 
65 70 75 80 
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, , 10336256.txt 
Arg Pro val Ala Ser Gly Arg Ala Ala Lys Ala Leu Pro Ala Leu Gin 

85 90 95 

Val Gly His Leu Arg Thr Thr Ala Val Gly phe Asp Val Leu Arq Leu 

100 105 110 

Ser Arg Pro Leu Pro Ala Arg Asp Leu Gin Ala Leu Val Thr Glu Leu 
115 120 125 

Ala £!2 AS P Pro Ala val Ala Ser Val His Val Asp Arg Arg Met Arq 
w 130 135 140 

Ala Thr Gly val Asp Lys Arg Thr val Thr Pro Gin Phe Thr Pro Asn 
145 n 150 155 160 

Asp Glu Phe Phe Ala ser His Gin Trp His Leu Gin Gly ser Ala Gly 

165 170 " 175 

Ala lie Asn Val Ala Asn Ala Trp Asp Arg ser Thr Gly Ala Gly He 

180 185 190 

val val Ala val Leu Asp Thr Gly lie Leu Ala Glu His Pro Asp phe 

_ 195 200 205 

Ala Asp Asn He Leu Pro Gly Tyr Asp Phe He Thr Asp Pro Phe Val 

210 215 220 

ser Arg Arg Glu Thr Ala Asp Arg val Pro Gly Ala Leu Asp His Gly 
225 230 235 240 

Asp Trp Asn Pro val Ala Gly Glu Cys Tyr ser Gly ser Pro Val lie 

245 250 255 

Asp Ser Thr Trp His Gly Thr His Val Ala Gly Thr Val Ala Glu Ala 

260 265 270 

Thr His Asn Gly He Gly Gly Ala Gly Val Ala Tyr Asp Ala Gin Val 

2 75 280 285 

Leu Pro Val Arg val Leu Gly Arg cys Gly Gly Tyr Asp Ser Asp He 

_ 2 90 295 300 

Ala Asp Ala lie Val Trp Ala Ser Gly Gly Ala Val Glu Gly val Pro 
305 310 315 320 

Glu Asn val His Pro Ala Glu val He Asn Leu Ser Leu Gly Gly Gin 

325 330 335 

Gly Thr cys Glu Ala Met Thr Gin Ala Ala lie Asp ser Ala val Ala 

340 345 350 

Arg Gly ser val Val val val Ala Ala Gly Asn Tyr Asn Asp Asp Ala 

355 360 365 

Gin Arg Tyr Ser Pro Ala Asn Cys Lys Asn val lie Thr Val Gly Ala 

370 375 380 

Asn Arg lie Asn ser Gly Arg Ala Tyr Tyr ser Asn Phe Gly Ala Val 
385 390 395 400 

Val Asp Val Ser Gly Pro Gly Gly Gly Gly Glu Phe Asp Thr Gly Asn 

405 410 415 

Gly Gly Trp Asn Gly Tyr val Leu Gin Thr Gly Tyr Asp Gly Lys Thr 

. 420 425 430 

Thr Pro Thr Ser Gly Gin Tyr Leu Tyr Thr Gly Leu Met Gly Thr Ser 

435 440 445 

Met Ala Ala pro His Val Ser Gly He Ala Ala Leu Val Gin ser Ala 

4 50 455 460 

Leu val Ala Gin Asp Arg Pro Pro Leu Thr Pro Ala Glu Met Glu Leu 
465 470 475 480 

Leu Leu Lys Arg Thr Ala Arg Pro Phe Asn val Pro Pro Pro Ala Asn 

485 490 495 

Thr Pro lie Gly val Gly He Val Asp Ala Thr Arg Ala Leu Glu Lys 

500 505 " 510 

Ala Leu Glu Thr Pro Cys Asp Pro Ala Thr Glu Thr cys Glu Leu Gly 

515 520 525 

Thr Gin Leu Phe Asn Gly Ala Asp Val Thr Gly Leu Ala Ser Asn Gly 

530 535 540 

Glu Gly Ala Leu Phe Arg Phe Glu Ala Gin Ala Gly Arg Thr Leu Thr 
54 5 550 555 560 

Leu Met Thr Leu Ala Gly Arg Gly Asp val Thr Leu His Ala Arg Tyr 

565 570 575 

Gly Ala Pro Pro Thr ser Thr Asp Tyr Glu Phe Arg Ser Ala Arg Ala 

580 585 590 

Gly ser Asn lie Glu Thr lie Arg lie Thr Ala Pro Lys Ala Gly Thr 

595 600 605 

Tyr Tyr Leu Gin Leu ser Gly ser Tyr Thr Gly Leu Thr val val Ala 
610 615 620 
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Arg Gin 

625 

<210> 45 
<211> 1875 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 45 

atgcaacgtc gttcagtcct gaccgctgcg gtcagcaccg ccctcgtgtg cgcattcggt 60 

gccacgtcgg tcctcgcttc cgagctgcgc ttcgccgaga acccgatcga gggccaatac 120 

atcgtcgtcc tcaaggagga cgcggccacg ctcgagggcg agacctcgat cgcgtccaac 180 

^?i^ cc ^ acs tggccaatgc cgcgcgcaac ctggcccgcg cccaccgcgc cgaggtccgc 240 

cacacctaca accgcgccct gcgcggcttc gtggcccgcg ccgacgagcg tgccctggcc 300 

£2— gctgc aggacccggc cgtggcctac gtcgaggagg acggcatcgt ctccatcggc 360 

gccacccaga ccggcgccac ctggggcatc gaccgcatcg accagcgcga cctgccgctg 420 

aaccagacct acgtctacga caccaccgca tccaacgtcc acgtctacat cgtcgacacc 480 

ggcatccgtt cggcgcacaa cgacttcggc ggccgcgtcg gttccggcta caccgccatc 540 

aacgacggcc agggcaccaa cgactgcaac ggccacggca cccatgtcgc ctccaccgcc 600 

gccggtgcca cctacggcgt ggccaaggcc gcccgcctct atccggtgcg cgtgctcggc 660 

^i^*5i gca ac gg ctcca * ttccggcgtg atcgccggca tggactgggt cgccagcaac 720 

cacgtcaagc cggccgtggc caacatgagc ctgggcggcg gcgcctcgca ggccaccgat 780 

gatgccgtga cgcgcatgcg caacgccggc gtcaccgtcg tggtggccgc gggcaacgac 840 

aacgccaacg cctgcaacta ctcgccggcg cgtgcagcct cggcgatcac cgtgggctcg 900 

accaccaaca ccgacgcacg ctccagcttc tccaacttcg gcacctgcgt gaacatcttc 960 

gcgccgggct ccaacatcac cgccgcctgg cacaccagca acaccgcgac caacaccatc 1020 

agcggcacct cgatggcgtc gccgcacgtc gccggcgtgg ccgcgctgtg gctggccaac 1080 

aaccccaacg ccaccccggc ccaggtcgag caggcgctgt acaacaacgc cacgcccaac 1140 

aaggtgacca atgccggcac cggctcggcc aaccgcctgc tgtactcgcg ctggggcggc 1200 

ggcaccaacc cggatcccga tccggatccg acgccgggca gcctgaccaa cggcgtgccg 1260 

gtcaccggcc tctccggcgc agccggctcc gagcgtcgct acaccatgac cgtcccggcc 1320 

ggcgccacca acctgtcgtt cgccatcagc ggcggcagcg gtgatgccga cctgtacgtg 1380 

cgcttcggtt cggcgccgac caccacgacc tacgactgcc gtccgtacct caacggcaac 1440 

aacgagacct gcaacatcag caacgtgcag gccggcacgt accacgtgct ggtccgtggc 1500 

tacagccagt acagcggcgt gagcctggtg ggcaacttca ccccggcctc cggcggtggc 1560 

gcgccctgca ccggctgcac caagtacacc ggctccctca gcggcaccgg ccaggcccag 1620 

gtccagccca acggcaccta ctaccagtcc acccgctccg gcacgcaccg cggctggctg 1680 

^ g * gg ^" g ^ ccaacgccga cttcgacctg gagctgtacc gctggaacgg cagcagctgg 1740 

gcccgcgtgg ccagctcgac cggcggcacc agcaacgagg agatcagcta caacggcacg 1800 

gctggctact actactggcg catcgtgtcc tacagcggca gcggcagcta cgacttctac 1860 

ctgacccgcc cgtga - - 1875 

<210> 46 
<211> 624 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CI)... (26) 

<400> 46 

Met Gin Arg Arg Ser val Leu Thr Ala Ala val ser Thr Ala Leu Val 

1 5 10 15 

Cys Ala Phe Gly Ala Thr ser val Leu Ala Ser Glu Leu Arg Phe Ala 

2 ? 25 30 

Glu Asn Pro He Glu Gly Gin Tyr He Val val Leu Lys Glu Asp Ala 

35 40 45 . 

Ala Thr Leu Glu Gly Glu Thr Ser He Ala ser Asn Arg Pro Asn val 

n 50 55 60 

Ala Asn Ala Ala Arg Asn Leu Ala Arg Ala His Arg Ala Glu val Arg 
65 70 75 80 

His Thr Tyr Asn Arg Ala Leu Arg Gly Phe val Ala Arg Ala Asp Glu 
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, 85 90 95 

Arg Ala Leu Ala Arg Leu Leu Gin Asp Pro Ala val Ala Tyr val Glu 

, 100 105 110 

Glu Asp Gly He val ser lie Gly Ala Thr Gin Thr Gly Ala Thr Trp 

115 120 125 

Gly lie Asp Arg lie Asp Gin Arg Asp Leu Pro Leu Asn Gin Thr Tyr 

, 130 135 140 

Val Tyr Asp Thr Thr Ala ser Asn val His val Tyr lie Val Asp Thr 
145 150 155 160 

Gly lie Arg ser Ala His Asn Asp phe Gly Gly Arg val Gly ser Gly 

, 165 170 175 

Tyr Thr Ala lie Asn Asp Gly Gin Gly Thr Asn Asp cys Asn Gly His 

180 185 190 

Gly Thr his val Ala Ser Thr Ala Ala Gly Ala Thr Tyr Gly Val Ala 

_ 1?5 200 205 

Lys Ala Ala Arg Leu Tyr Pro Val Arg Val Leu Gly Cys Gin Gly Asn 

210 215 220 

Gly Ser Asn ser Gly Val He Ala Gly Met Asp Trp val Ala ser Asn 
225 230 235 240 

His Val Lys Pro Ala val Ala Asn Met ser Leu Gly Gly Gly Ala ser 

245 250 255 

Gin Ala Thr Asp Asp Ala Val Thr Arg Met Arg Asn Ala Gly Val Thr 

260 265 270 

val Val val Ala Ala Gly Asn Asp Asn Ala Asn Ala cys Asn Tyr ser 

„ 275 280 285 

Pro Ala Arg Ala Ala ser Ala lie Thr val Gly ser Thr Thr Asn Thr 

290 295 300 

Asp Ala Arg ser ser Phe ser Asn Phe Gly Thr cys val Asn He Phe 
305 310 315 320 

Ala Pro Gly ser Asn lie Thr Ala Ala Trp His Thr Ser Asn Thr Ala 

325 330 335 

Thr Asn Thr He Ser Gly Thr ser Met Ala ser Pro His val Ala Gly 

, , _ 340 345 350 

val Ala Ala Leu Trp Leu Ala Asn Asn Pro Asn Ala Thr Pro Ala Gin 

355 360 365 

Val Glu Gin Ala Leu Tyr Asn Asn Ala Thr Pro Asn Lys val Thr Asn 

370 375 380 

Ala Gly Thr Gly Ser Ala Asn Arg Leu Leu Tyr ser Arg Trp Gly Gly 
385 390 395 400 

Gly Thr Asn Pro Asp Pro Asp Pro Asp Pro Thr Pro Gly ser Leu Thr 

405 410 415 

Asn Gly Val Pro val Thr Gly Leu ser Gly Ala Ala Gly ser Glu Arg 

420 425 430 

Arg Tyr Thr Met Thr val Pro Ala Gly Ala Thr Asn Leu ser Phe Ala 

435 440 445 

lie ser Gly Gly ser Gly Asp Ala Asp Leu Tyr val Arg Phe Gly Ser 

450 455 460 

Ala pro Thr Thr Thr Thr Tyr Asp cys Arg Pro Tyr Leu Asn Gly Asn 
465 470 . 475 480 

Asn Glu Thr cys Asn He Ser Asn val Gin Ala Gly Thr Tyr His val 

_ 485 490 495 

Leu Val Arg Gly Tyr ser Gin Tyr ser Gly val Ser Leu Val Gly Asn 

, , 500 , , 505 510 

Phe Thr Pro Ala ser Gly Gly Gly Ala Pro Cys Thr Gly cys Thr Lys 

515 520 525 

Tyr Thr Gly Ser Leu ser Gly Thr Gly Gin Ala Gin val Gin pro Asn 

530 535 540 

Gly Thr Tyr Tyr Gin Ser Thr Arg ser Gly Thr His Arg Gly Trp Leu 
545 550 555 560 

Arg Gly Pro Ser Asn Ala Asp Phe Asp Leu Glu Leu Tyr Arg Trp Asn 

565 570 575 

Gly ser ser Trp Ala Arg val Ala ser ser Thr Gly Gly Thr ser Asn 

580 585 590 

Glu Glu lie ser Tyr Asn Gly Thr Ala Gly Tyr Tyr Tyr Trp Arg lie 

595 600 605 

val ser Tyr ser Gly ser Gly ser Tyr Asp Phe Tyr Leu Thr Arq Pro 
610 615 620 
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<210> 47 
<211> 1506 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<400> 47 
atgcgtacgt 
cccgccttcg 
tacagcagtt 
gcccaggacg 
agtgcgccgc 
gtggtcacca 
gccgacgatc 
ccgaacgacc 
ctgcccggcg 
ggctatctca 
tcaacccgtc 
ggctccgacg 
ggcacccacg 
gtggcctaca 
tccgccgata 
gccaatgcca 
ccggccgagc 
gccggcaaca 
gcggttgctg 
atccacatca 
ctgccgctgg 
cagggcatcc 
gcggcgcctc 
accactgacc 
tgcccgggcg 
aactga 



cgcttcgggt 
cccaacccac 
tcatcgtcaa 
cgctgaagaa 
cggcggccgc 
cggacaagcc 
ctgacgtcga 
cgcgctacgg 
cgtgggatcg 
acaacaacga 
cgttcagtga 
atggtgacgg 
tcgccggaac 
acgcgaaagt 
tcatcgacgg 
acccggccga 
aggatgcaat 
gcaatcttga 
ccaacgatca 
ccgcaccggg 
ccacgccgcc 
tgtccaccgt 
acgtcgctgg 
aggtcaagga 
gttgcggacc 



ttcccttgcc 
cgaacgggta 
gtaccgggac 
gcgcctcggc 
gtccgtgacc 
actggaccgt 
gtatgtgcag 
cgagcagtgg 
ctccaccggc 
cctgcaggcg 
ctggcagtgc 
acgcgacgcc 
ggtcgctgcg 
cgtaccggtg 
catgctctgg 
ggtcatcaat 
cgacgacatc 
tgtgtccgag 
gggcggtcgt 
tggcgagacc 
gagccaggcc 
gggtaacaac 
catcgtcgcg 
catcctgcgt 
gggcattgtc 



agtgccatca 
tggacgcgag 
ggcagcagca 
gtccagcagc 
catcaacgcc 
ccggaggccg 
ccgaactaca 
cactacagca 
cagggcgtgg 
aacctgctgc 
atcatcgggg 
gatgcattcg 
gtgaccaaca 
cgcgtactgg 
agtgccggta 
ctgagcctgg 
acggcccagg 
ttcgccccgg 
cgcgcgttct 
tggtcgtgcc 
aactgcgcac 
gccttcggct 
ctgatgcagg 
cgaaccgcgc 
gacgctgcag 



ccctggtcct 
gcatggccag 
agcgcgtctc 
gcagcaagcg 
gcatgggcgg 
agatcctgat 
tgatgagtgc 
actcgaccag 
tggttgcggt 
cgggttacga 
gcatgaatcc 
atgcctcggg 
accagattgg 
gaaaccaggg 
tcaacgtgcc 
gtggccgccg 
gcacgatcgt 
cgaactgcaa 
actccaacta 
gtgcgtcggt 
ccacccgcca 
tcatgtccgg 
cggtggcgcc 
acccgatcgc 
aagcggtgaa 



ggccagcgcc 
caacgagcag 
cgccgacacc 
ttcgatcggc 
cggcgccgac 
gcagcgcatc 
attcgccacg 
tggcgcgcgc 
ggtcgattcg 
catgatctcg 
cggctgtggt 
cattgcacac 
cgtggccggc 
caatggtggc 
caacgtcccg 
cgcctgctcg 
ggtggtcgcc 
gggcgtgatc 
tggtgcaggc 
gggtgagttc 
gcatccggcg 
cacctcgatg 
ggtgccgaag 
agcggcgaac 
ggccgccagc 



<210> 48 

<211> 501 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from 

<221> SIGNAL 
<222> CD...C24) 

<400> 48 

Met Arg Thr ser Leu 

1 5 
Leu Ala Ser Ala Pro 
20 

Arg Gly Met Ala Ser 
35 

Arg Asp Gly ser ser 
50 

Leu Lys Lys Arg Leu 
65 

Ser Ala Pro Pro Ala 
85 

Gly Gly Ala Asp val 
100 

Ala Glu lie Leu Met 
115 

val Gin Pro Asn Tyr 
130 

Arg Tyr Gly Glu Gin 
145 



an environmental sample. 



Arg Val ser Leu 
Ala Phe 
Asn Glu 



Lys Arg 

Gly Val 
70 

Ala Ala 

val Thr 

Gin Arg 

Met Met 
135 
Trp His 
150 



Ala Gin 

25 
Gin Tyr 
40 

val ser 



Gin Gin 

ser val 

Thr Asp 
105 
lie Ala 
120 

ser Ala 
Tyr ser 



Ala Ser Ala 
10 

Pro Thr Glu 

ser Ser Phe 

Ala Asp Thr 
60 

Arg ser Lys 
75 

Thr His Gin 
90 

Lys Pro Leu 

Asp Asp Pro 

Phe Ala Thr 
140 

Asn Ser Thr 
155 
Page 42 



He Thr 

Arg val 
30 

lie val 
45 

Ala Gin 

Arg ser 

Arg Arg 

Asp Arg 
110 
Asp Val 
125 

Pro Asn 
Ser Gly 



Leu Val 
15 

Trp Thr 

Lys Tyr 

Asp Ala 

lie Gly 

80 
Met Gly 
95 

Pro Glu 
Glu Tyr 
Asp Pro 



Ala Ar 
16 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1506 



WO 2004/033668 



PCT7US2003/032819 



Leu 


Pro 


Gly 


Ala 


Trp 


Asp 


Arg 


Ser 


Thr 


Gly 


Val 


Val 






165 






170 


Asp 


Ser 


Gly 


Tyr 


Leu 


Asn 


Asn 


Asn 






Gly 


180 






185 




Leu 


Pro 


Tyr 


Asp 


Met 


lie 


Ser 


ser 


Thr 


Gin 




195 








200 








lie 


He 


Gly 


Gly 


Met 


Asn 


Pro 


Gly 


Gly 
225 


210 


Gly 




215 






Asp 


Arg 


Asp 


Ala 
230 


ASp 


Ala 


Phe 


Asp 


Gly 


Thr 


His 


val 


Ala 


Gly 


Thr 


val 


Ala 


Ala 


Gly 


val 






245 








250 


Ala 


Gly 


val 


Ala 


Tyr 


Asn 


Ala 


Lys 




.Oil 

Gly 




260 








265 


Leu 


Asn 


Gin 


Gly 


Asn 


Gly 


Gly 


Ser 


Ala 






275 








280 






Leu 


Trp 


Ser 


Ala 


Gly 


lie 


Asn 


val 


Pro 


Asn 




290 








295 








Pro 


Ala 


Glu 


val 


lie 


Asn 


Leu 


Ser 


Leu 


Gly 


305 










310 








Pro 


Ala 


Glu 


Gin 


Asp 


Ala 


He 


Asp 


Asp 


He 


Val 


Val 






325 






330 


Val 


Ala 


Ala 


Gly 


Asn 


Ser 


Asn 


Leu 




Ala 




340 








345 




Pro 


Asn 


Cys 


Lys 


Gly 


Val 


lie 


Ala 


val 


Gly 




355 








360 






Arg 


Arg 


Ala 


Phe 


Tyr 


Ser 


Asn 


Tyr 


Gly 


Ala 
385 


370 










375 




Pro 


Gly 


Gly 


Glu 


Thr 
390 


Trp 


Ser 


Cys 


Arg 


Leu 


Pro 


Leu 


Ala 


Thr 


Pro 


Pro 


ser 


Gin 


Ala 


Gin 


HIS 






405 










410 


Pro 


Ala 


Gin 


Gly 


lie 


Leu 


Ser 


Thr 


Gly 


Phe 




420 








425 




Met 


Ser 


Gly 


Thr 


Ser 


Met 


Ala 


Ala 


val 


Ala 


435 








440 






Leu 


Met 


Gin 


Ala 


val 


Ala 


Pro 


val 


val 


450 










455 








Lys 


Asp 


He 


Leu 


Arg 


Arg 


Thr 


Ala 


His 


465 










470 








cys 


Pro 


Gly 


Gly 


Cys 


Gly 


Pro 


Gly 


lie 


val 




Ala 


Ala 




485 






490 


Lys 


Ser 


Asn 











175 

Asp Leu Gin Ala Asn Leu 
190 

Arg Pro Phe Ser Asp Trp 
205 

Cys Gly Gly ser Asp Asp 
220 

Ala ser Gly lie Ala His 
235 240 
val Thr Asn Asn Gin lie 
255 

val val Pro val Arg val 
270 

Asp lie lie Asp Gly Met 
285 

Val Pro Ala Asn Ala Asn 
300 

Gly Arg Arg Ala cys Ser 
315 320 
Thr Ala Gin Gly Thr lie 
335 

Asp val ser Glu Phe Ala 
350 

Ala Ala Asn Asp Gin Gly 
365 

Ala Gly lie His He Thr 
380 

Ala ser Val Gly Glu Phe 
395 400 
Asn Cys Ala Pro Thr Arg 
415 

val Gly Asn Asn Ala Phe 
430 

Pro His val Ala Gly lie 
445 

Pro Lys Thr Thr Asp Gin 
460 

Pro lie Ala Ala Ala Asn 
475 480 
Asp Ala Ala Glu Ala val 
495 

Asn 

500 

<210> 49 
<211> 1545 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 49 

atgaaaaaca tgatgaaaaa aatgacaact atactggcgg ttacatctgc tggttgtttt 60 

gcactaagcc tgacatcggt agcggtagca gaaggtataa aaaaagcaga gccggcagca 120 

gagcgtgaac ttagcctggt tgacctggca gaagataaaa ccaaccgtta cattattaaa 180 

tttaaagagc cggtcgcgca gatgagtgca accggcacag agcagcgcgc tgagttctcg 240 

gtacaacgtg cacagcaagt gctgcaaaaa gccaacgtta acgcactgtc acatttaaaa 300 

tcagtgcatg ccagtgtagc cgagctgact cctaaacagc tgaagttact gcaggctaat 360 

cctgacgttg aatacattga agaagatcat aaacgttacc tgatggatgt gatcacgcct 420 

atggcacaaa ccacacctta tggtattacc atggtgcagg ctaatcaggt aagtgatggc 480 

agtgctggca atacaaaagt gtgcgttatt gataccggtt ggacttcagg ccatgaagat 540 

ttacaaaact cgggcgtgac gggatattct ttttccggcc acggtaactg gtatcaggac 600 

ggtaacggcc acggtactca tgttgccggt actatggtgg cgctgaacaa taacagcggt 660 

gtagtgggcg ttattggttc cggccaggcc ggggtgcaca ttgttaaaat tttcaataat 720 

tctggcaact ggaccacagc ttcaaatctg atcacggcta ttcagtcttg taaagatgcc 780 

ggtgctaaag tagtcaatat gagtctgggt ggcagctcgt ctaaccagac tgaaaatacg 840 
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gcgatgacca atttctacaa cggtggtatg ttgctggtgg ctgcagcggg taatgccggc 900 

aataccagtt tctcctaccc ggcgtcatac aacgccgtgg tgtcggttgc tgcggtaaac 960 

tcaagtggtg ctttagccag cttttcacag cgtaactctc aggtagaaat ttccggcccg 1020 

ggcgttaacg ttaactctac ctggaacaac ggtggctaca acagcattag cggtacctct 1080 

atggcatcgc ctcatgttgc gggtgttgcc gcgctggtgt ggagtaatca cccgcaatgt 1140 

actgcagcac aaattcgtaa tgcacttaat gctacggctg aagatcgtgg tgctgttggc 1200 

cgtgatacgt cttacggttg gggtattgtc aaagccaaag ctgcacatga ttacttaacc 1260 

aacaatggct gcggcggtgg cggcagtaac ccaccaccaa caggtggcgc aacattccct 1320 

aacctgtcag caaccagtgg ccagtggtta agaggcagtt accagatccc ttcaggtgta 1380 

tcaacggtaa ctttccagat atccggcggt agcggtgatg ccgatctata tgttaactat 1440 

ggtactgaac cgagcacaac aacctataac tgccggcctt acctgaatgg taacaatgaa 1500 

gtttgtacca ttaataatcc gcaagccggt acctggcatg tgggg 1545 

<210> 50 
<211> 515 
<212> prt 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (I)... (30) 

<400> 50 
4el 

1 5 in is 

val Ala Gli 
30 

ser Leu va' 
45 

j Ala Giu Asp Lys Thr Asn Arg Tyr lie lie Lys 
50 55 60 

I Ala Gin Met ser Ala Thr Gly Thr Glu Gin Arq 
65 70 7S 80 

Val Asn Ala Lei 
95 

Leu Thr Pro Lys 
110 

Tyr He Glu Gli 
125 

His Lys Arg Tyr Leu Met Asp val lie Thr Pro 
130 135 140 

Pro Tyr Gly He Thr Met val Gin Ala Asn Gin 
145 150 l« ■ 160 

Trp Thr Ser 

175 
Ser Phe ser 
190 



225 z<o 240 

Ala lie Gin ser 
255 

Leu Gly Gly ser 
270 

Phe Tyr Asn Gly 
285 

Met Leu Leu val Ala Ala Ala Gly Asn Ala Gly 
290 295 300 

Tyr pro Ala ser Tyr Asn Ala Val Val Ser Val 
305 310 315 320 

Val Glu 
335 



Lys 


Asn 


Met 


Met 


Lys 


Lys 


Met 


Thr 


Thr 


He 


Leu 


Gly 






5 








10 






cys 


Phe 


Ala 


Leu 


Ser 


Leu 


Thr 


ser 


val 


Ala 






20 










25 






Lys 


Lys 


Ala 


Glu 


Pro 


Ala 


Ala 


Glu 


Arg 


Glu 


Leu 


Ala 


35 










40 








Glu 


Asp 


Lys 


Thr 


Asn 


Arg 


Tyr 


lie 


He 


Lys 


50 


Gin 








55 








60 


Ala 


Met 


ser 


Ala 


Thr 


Gly 


Thr 


Glu 


Gin 


Arg 


Gin 




Ala 




*7A 
/U 








75 


Arg 


Gin 


Gin 


val 


Leu 


Gin 


Lys 


Ala 


Asn 


His 






85 










90 






Leu 


Lys 


ser 


val 


His 


Ala 


Ser 


Val 


Ala 


Glu 






100 










105 






Leu 


Lys 


Leu 


Leu 


Gin 


Ala 


Asn 


Pro 


Asp 


Val 


Glu 


His 


115 










120 






Lys 


Arg 


Tyr 


Leu 


Met 


Asp 


val 


He 


Thr 


Pro 


130 




Gly 


He 




135 








140 


Pro 


Tyr 


Thr 


Met 


val 


Gin 


Ala 


Asn 


Gin 


Ala 


Gly 






150 










155 




Asn 


Thr 


Lys 


val 


Cys 


Val 


lie 


Asp 


Thr 


His 


Glu 




165 








170 




Asp 


Leu 


Gin 


Asn 


Ser 


Gly 


Val 


Thr 


Gly 


His 


Gly 


180 










185 






Asn 


Trp 


Tyr 


Gin 


Asp 


Gly 


Asn 


Gly 


His 


Gly 


195 










200 






Thr 


Met 


val 


Ala 


Leu 


Asn 


Asn 


Asn 


Ser 


Gly 


210 




Gly 






215 










220 


Gly 


ser 


Gin 


Ala 


Gly 


Val 


His 


He 


val 


Lys 


Gly 






Thr 


230 










235 


Asn 


Trp 


Thr 


Ala 


Ser 


Asn 


Leu 


lie 


Thr 






Ala 


245 










250 




Lys 


Asp 


Gly 


Ala 


Lys 


val 


val 


Asn 


Met 


Ser 






260 


Thr 






265 








Ser 


Asn 


Gin 


Glu 


Asn 


Thr 


Ala 


Met 


Thr 


Asn 




275 










280 








Met 


Leu 


Leu 


Val 


Ala 


Ala 


Ala 


Gly 


Asn 


Ala 


Gly 


290 




Ala 






295 








300 


Tyr 


pro 


Ser 


Tyr 


Asn 


Ala 


val 


val 


Ser 


Val 




Gly 


Ala 




310 










315 




ser 


Leu 


Ala 


ser 


Phe 


ser 


Gin 


Arg 


Asn 




Gly 




325 










330 




ser 


Pro 


Gly 


Val 


Asn 


val 


Asn 


ser 


Thr 


Trp 
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345 

Met Ala ser Pro 

His Pro Gin Cys 
380 

Ala Glu Asp Arg 
395 

lie val Lys Ala 
410 

Gly Gly Gly Gly 
425 

Asn Leu ser Ala 

Pro Ser Gly Val 
460 

Asp Ala Asp Leu 
475 

Tyr Asn cys Arg 
490 

Asn Asn Pro Gin 
505 



340 

Tyr Asn ser He Ser Gly Thr Ser 
355 360 
val Ala Ala Leu Val Trp Ser Asn 

, 370 375 
He Arg Asn Ala Leu Asn Ala Thr 
385 390 
Arg Asp Thr Ser Tyr Gly Trp Gly 
405 

Asp Tyr Leu Thr Asn Asn Gly cys 
420 

Pro Thr Gly Gly Ala Thr Phe Pro 
435 440 
Trp Leu Arg Gly Ser Tyr Gin lie 

, 450 455 
Phe Gin lie ser Gly Gly ser Gly 
465 470 
Gly Thr Glu Pro ser Thr Thr Thr 
485 

Gly Asn Asn Glu Val Cys Thr lie 
500 

His Val GT 
51! 

<210> 51 
<211> 2874 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 

<400> 51 
atgaagtatt 
gcagctgatg 
ggcggcgtca 
gaaggccgtc 
ggcgagtggc 
tgcatttcgt 
ctgccgctgg 
gcgccgtcgg 
ggcctgttgc 
gacccggcgc 
ctggagtcat 
cgcgatccgg 
tacctgcgca 
accgactggg 

ggggcgaacg 

gatgaactgc 
gccggcgtga 
gatttcattc 
gagctgcggg 
accgacagcg 
cgcctgcgcg 
gtcaacatca 
agtggccgcc 
atcgcgcagg 
cgccgcgatc 
ggggacgccg 
tcactgctca 
ggcttcgacc 
ctggcgaccg 
ttcgccgacc 
agcctgcgac 
cagtcggcca 
gtctcctccc 
gtcgagccgg 
tgggcacgtg 



350 
His val 
365 

Thr Ala 

Gly Ala 

Lys Ala 

ser Asn 
430 
Thr Ser 
445 

Ser Thr 

Tyr Val 

Pro Tyr 

Ala Gly 
510 



Ala Gly 

Ala Gin 

Val Gly 
400 
Ala His 
415 

Pro Pro 

Gly Gin 

val Thr 

Asn Tyr 
480 
Leu Asn 
495 

Thr Trp 



cgaagttgag cctggccctg gccgggctga tgggcgttgg cgccatcgcg 60 

acgtcatggc aatgagttat cacgtgcagg acgatcgcgt cttcctcagc 120 

ccgtcgccga tgtggtggcg ctgcctgcac tgctggccaa ggcgcaggct 180 

cgatccgcga agtcgtgctg cgaacgtcca acggtggcgc gctgatcgcc 240 

tgcaggcggt gatccgtacc cagggcctgg acaccatcgt gtccggccac 300 

cctgctcgat catgcagtcc ggtggcgtca accgttacct cggcggcgat 360 

tcgactcggt gcagatccat gccgccagca gtggtggcag gatcacctat 420 

cgcgcatgac ccagatctac acaggcaact acggcggtgg catggatgcg 480 

acaaggccat gtatgaagtg gtgcagccca atggcctgct ggtattccgc 540 

gtaccacggg tacgtcggtt accttcgatc cggatggcag tgggagcaag 600 

tcccgggcca ggacatccgc agcaacagca tcatcaacac ggcgggctat 660 

gtgacaccct tcgtgtcacc agcaacgtca gcggcgacat caacccgggc 720 

ccgcgcgcca gctgcaggcc ttcgtcgacg acgatttcgc gcgctggaat 780 

ccagcaccta catcaactat gcggtgagcc tgtacaactt ctccacgcgg 840 

gtatcggcgc gcagtcgttg cagcagctgc tcgccgaccc cgacctccag 900 

gcggccagct gcggctggcc gatctggatg cctcgaccct ggccaactcc 960 

tccgtgtcag caatggcgcc acctggcgca ccgctgaaac caccggcgcc 1020 

tggtggacaa cggcaccatc gcactggagg gtggtgcgct gcgcaccccc 1080 

tgatgccggg cagcatcgtg gttggccgcg gtgatatcgc atcggtcggc 1140 

atgcgctgct ggatggcacc ggcccgtcct accgcgaaga tggcttcaac 1200 

tgttcggcac gctgatgccg cgcggtgggg atctggtgac ccacggctac 1260 

tgcccggcgg gcaggtgctg ttcgatgtta ccgaaaccgg tggtaccggc 1320 

tgcgcgtcgg cagcttctac gacggcggcg ccgaggaggg cgcgctggtg 1380 

gcgcacacct tgcgttgaat gtggcccagg gcttctatgc cggtgcctac 1440 

tggtggaagg gccgatctac caggggggct tccaggatgt cgtgcggctg 1500 

gatacagtgc cagcatcact gctggtgaag tgttccgccc gcgccacaat 1560 

gcttcaacgt gaagcagacg gccgatggcc tgtggctgac cgccaacccg 1620 

agctgggcct gtttgccaac ggtacgtccg gcgacggcct gggccgcgcg 1680 

cctccgatcg ccaggacaag ggactgagat cgctgctggg cgcactgcag 1740 

gcgatgtgat cgcacaacag gccggtgccc tgcgcggtga tgcgcacgcc 1800 

tggccgacac cgcgctggtg ggcagcatcg gcaacgtcgt gcagcagcac I860 

tgcgcagcgg cggtgatgcc gatggcctgg cctcgcaggt ggcgcagtcg 1920 

agccgggcat gcgccatggc agcctgttca accagctggc gatgcacctg 1980 

cgtcgggcag cgttgcgggc agcgctgatg ctggacgcag ccacggcatc 2040 

gtttcgccag ccatggtcgc atcgatgctg acggtggcgt ggccggcctg 2100 
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agccacacca tcggtggcat cgtggtcggt gccgataccc gcgtggccga tgaccgcgtg 2160 

?E2S22S2 ^"^gtggc cgcggcggac atgtcgacca Iggcxigcga tggctctggt 2220 

SSSS^S ac 9tgcgtgc gctggacgtg ggcggctacc tcgatgcgac gtacgcgcgc 2280 

II222K a?2£?#3E gcgctacacc gatctgcgcc acgatacgcg tcgcagcatc 2340 

aacggcatcg atggcctgca gcagccactg cgcgccaagt acagcaacga tqcaatctcc 2400 

gcacgggtgg aacatgcgtt ctccttcacc accgccaagg gcctggtgat ccaaccattS 2460 

ctgccggtgg tggactacgc gcgcacctcg gccacccgct tcaacgatgg gclggg?gc§ 2520 

828522 2??^ 9Cag c gg ca g c "g gagagca?cc gcgtgggtg? ggg???g?ag 2580 

22H caaga ccttc 9aagg caacaacggc gagcgcatca ccccgcgcgc ccgggtggtc 2640 

2?S2S 9 2 aact ggg c g a ttcgcaggcc cgctacagca ccggcttcgc cgcggctccg 2700 

2222£ gt tc gg£g cca g cagccaggcg gtgggcgagc aggtgctggc ctggaacctg 2760 

222S5 cca gccgtgc^g cgagcggctg tccatcatgg ccgattatgt gggtgagcgc 2820 

cgcgacgggc agatccagaa cggcgtgatg ctgggcctgg gctacaagtt ctaa 2874 

<210> 52 
<211> 957 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(27) 

<400> 52 

Met Lys Tyr ser Lys Leu ser Leu Ala Leu Ala Gly Leu Met Gly val 

} 5 10 15 

Gly Ala lie Ala Ala Ala Asp Asp val Met Ala Met ser Tyr His val 

20 25 30 

Gin Asp Asp Arg val Phe Leu Ser Gly Gly val Thr val Ala Asp val 
35 40 45 

Val fo a Leu pro Ala Leu Leu Ala Lys Ala Gln Ala Glu Gly Ar *g Pro 

_ 50 55 60 

lie Arg Glu Val val Leu Arg Thr Ser Asn Gly Gly Ala Leu lie Ala 
o5 70 75 oq 

Gly Glu Trp Leu Gin Ala Val He Arg Thr Gin Gly Leu Asp Thr He 

85 90 95 

val ser Gly His cys lie ser Ser cys Ser lie Met Gin ser Gly Gly 

_ 100 105 110 

Val Asn Arg Tyr Leu Gly Gly Asp Leu Pro Leu val Asp ser val Gin 

115 120 125 

He His Ala Ala ser ser Gly Gly Arg He Thr Tyr Ala Pro ser Ala 

130 135 140 

Arg Met Thr Gin lie Tyr Thr Gly Asn Tyr Gly Gly Gly Met Asp Ala 
^ 150 155 160 

Gly Leu Leu His Lys Ala Met Tyr Glu val Val Gin Pro Asn Gly Leu 

165 170 175 

Leu val Phe Arg Asp Pro Ala Arg Thr Thr Gly Thr ser val Thr Phe 

180 185 190 

Asp pro Asp Gly ser Gly ser Lys Leu Glu ser Phe Pro Gly Gin Asp 

_ 195 200 205 

He Arg ser Asn Ser lie lie Asn Thr Ala Gly Tyr Arg Asp Pro Glv 

210 215 220 

Asp Thr Leu Arg val Thr Ser Asn Val ser Gly Asp He Asn Pro Gly 

230 235 240 

Tyr Leu Arg Thr Ala Arg Gin Leu Gin Ala Phe val Asp Asp Asp Phe 

_ 245 250 255 

Ala Arg Trp Asn Thr Asp Trp Ala ser Thr Tyr lie Asn Tyr Ala Val 

260 265 270 

ser Leu Tyr Asn Phe Ser Thr Arg Gly Ala Asn Gly He Gly Ala Gin 
275 280 285 

Gln G ' n Leu Leu Ala As P Pro As P Leu Gln Asp Glu Leu Arg 
290 295 300 

Gly Gln Leu Arg Leu Ala Asp Leu Asp Ala ser Thr Leu Ala Asn Ser 

310 315 320 

Ala Gly val He Arg val ser Asn Gly Ala Thr Trp Arg Thr Ala Glu 
325 330 * 335 
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Thr Thr Gly Ala Asp Phe lie Leu Val Asp Asn Gly Thr He Ala Leu 

„ 340 345 350 

Glu Gly Gly Ala Leu Arg Thr Pro Glu Leu Arg Val Met Pro Gly Ser 

355 360 365 

lie Val val Gly Arg Gly Asp He Ala Ser Val Gly Thr Asp Ser Asp 

_ 370 375 380 

Ala Leu Leu Asp Gly Thr Gly Pro ser Tyr Arg Glu Asp Gly Phe Asn 
385 390 395 400 

Arg Leu Arg val Phe Gly Thr Leu Met Pro Arg Gly Gly Asp Leu val 

u . 405 410 415 

Thr His Gly Tyr Val Asn lie Met Pro Gly Gly Gin val Leu Phe Asp 

420 425 430 

Val Thr Glu Thr Gly Gly Thr Gly Ser Gly Arg Leu Arg val Gly Ser 

435 440 445 

Phe Tyr Asp Gly Gly Ala Glu Glu Gly Ala Leu val He Ala Gin Gly 

450 455 460 

Ala His Leu Ala Leu Asn Val Ala Gin Gly Phe Tyr Ala Gly Ala Tyr 
465 470 475 480 

Arg Arg Asp Leu val Glu Gly Pro lie Tyr Gin Gly Gly Phe Gin Asp 

485 490 495 

val Val Arg Leu Gly Asp Ala Gly Tyr Ser Ala ser lie Thr Ala Gly 

. i 500 505 510 

Glu Val Phe Arg Pro Arg His Asn ser Leu Leu ser Phe Asn val Lys 

515 520 525 

Gin Thr Ala Asp Gly Leu Trp Leu Thr Ala Asn Pro Gly Phe Asp Gin 

. 530 535 540 

Leu Gly Leu Phe Ala Asn Gly Thr ser Gly Asp Gly Leu Gly Arq Ala 
545 550 555 560 

Leu Ala Thr Ala Ser Asp Arg Gin Asp Lys Gly Leu Arg ser Leu Leu 

565 570 ~ 575 

Gly Ala Leu Gin Phe Ala Asp Arg Asp Val lie Ala Gin Gin Ala Gly 

580 585 590 

Ala Leu Arg Gly Asp Ala His Ala ser Leu Arg Leu Ala Asp Thr Ala 

n 595 600 605 

Leu Val Gly ser He Gly Asn Val Val Gin Gin His Gin ser Ala Met 

610 615 620 

Arg ser Gly Gly Asp Ala Asp Gly Leu Ala ser Gin val Ala Gin ser 
625 630 635 640 

Val ser ser Gin Pro Gly Met Arg His Gly ser Leu Phe Asn Gin Leu 

645 650 655 

Ala Met His Leu Val Glu Pro Ala ser Gly ser val Ala Gly ser Ala 

, 660 665 670 

Asp Ala Gly Arg ser His Gly He Trp Ala Arg Gly Phe Ala ser His 

675 680 685 

Gly Arg He Asp Ala Asp Gly Gly val Ala Gly Leu ser His Thr He 

690 695 700 

Gly Gly He Val val Gly Ala Asp Thr Arg val Ala Asp Asp Arg Val 
705 710 715 720 

Thr Leu Gly Val Ser Val Ala Ala Ala Asp Met ser Thr Lys Ala ser 

n 725 730 735 

Asp Gly ser Gly Phe Thr Gly Asp val Arg Ala Leu Asp Val Glv Glv 

7 40 745 750 

Tyr Leu Asp Ala Thr Tyr Ala Arg Gly Tyr Leu ser Ala Ala Val Arg 

755 760 765 

Tyr Thr Asp Leu Arg His Asp Thr Arg Arg ser He Asn Gly lie Asp 

770 775 780 

Gly Leu Gin Gin Pro Leu Arg Ala Lys Tyr ser Asn Asp Ala He ser 
785 790 795 800 

Ala Arg Val Glu His Ala Phe ser Phe Thr Thr Ala Lys Gly Leu Val 

805 810 815 

He Gin Pro Leu Leu Pro Val val Asp Tyr Ala Arg Thr ser Ala Thr 

8 ?0 825 830 

Arg phe Asn Glu Gly Gin Gly Ala Gly Ala Leu Val Gly Arg ser Gly 

835 840 845 

Ser Leu Glu Ser lie Arg Val Gly Ala Gly Leu Gin Leu Phe Lys Thr 

850 855 860 

Phe Glu Gly Asn Asn Gly Glu Arg He Thr Pro Arg Ala Arg Val val 
865 870 875 880 
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Trp Gin Lys Glu Leu Gly Asp ser Gin Ala Arg Tyr ser Thr Gly Phe 

885 890 895 

Ala Ala Ala Pro Asp Leu Val Phe Gly Ala ser ser Gin Ala val Gly 

900 905 910 

Glu Gin Val Leu Ala Trp Asn Leu Gly val Thr Ser Arg Ala Ser Glu 

915 920 925 

Arg Leu ser lie Met Ala Asp Tyr Val Gly Glu Arg Arg Asp Gly Gin 

930 935 940 

lie Gin Asn Gly Val Met Leu Gly Leu Gly Tyr Lys Phe 
945 950 955 

<210> 53 
<211> 2580 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 53 

atgacacaac ggatgatgca aaggggagca acgatgctcc tcagcatcgc ggtctgcgct 60 

gggctcgccc tcaccgcacc gacgaccgcg ttcgccagca cacctgccac agctcccacc 120 

cacgacgact ccgaagcggc gccgtcgtac atctcaggac tcgtcgaccc gcagagcgaa 180 

gaggaggtgt ctgctactcc gccgatctca gccaataccg acgcgctgca caccgtcgtc 240 

ggcgaggcgg atgccgagcc ggagcgtccc tcgatgcaga cccgcgcgac cgcgaagagt 300 

atcgcggctg tctgcaccgc agcagacttc gcgcaggcct caggagaggc cctggtcact 360 

ttgatcaagg gcagcacgac cgactgcgtc aacacgctgt tctcggtcaa gggctcgcag 420 

gcggcatcca ttttcaccga ggcgaagatg gtcacggcgg cgaatggcct tcgtgccgtc 480 

gctcagtcct acaccggcga caactccggg tcggccgccc agctcgtgct gttcctgcgg 540 

gccgggtact acgtgcagtg gtacgactcg agtgtccccg ccttcggcac cgccctgcgc 600 

agcgccgtca gcgcagcgct ggatgagttc ttcaacagcc cgcggtccaa agacgtcacc 660 

gacgccaacg gcgagaccct gtctgaggcg gtcacactga tcgactcggc agagctcaac 720 

gaccggtaca tccacgtcgt caagcgactg ctcaccgact acaacgccgg ctacaactca 780 

tcgtggtgga tgatgaacgc ggtcaacggc acgttcaccg tgctgttccg aggtcaccag 840 

gtgcctgcct tcgtgcagaa ggtcgcctcg gacacctcac ttctcaccac gctccgggac 900 

ttcgcactcg gacacaccga cctgctcgcc ggggagaacg cctacctggt cacaaacgcg 960 

ggccgcgaac tcggacggtt cctcggcgac gcgcccatca aggctgcggt gaagccgatg 1020 

gtgaaggctg tgctcgacca gacctcgctc gacggaccca cctcgggtct gtgggtggcg 1080 

ctcgcagaga tggcggactg gtacgacaag accgactgca gctactacgg cacctgcaac 1140 

ctgcaggagc gtatcgaagc caaggtgctg cccaccactc acgtgtgcag cccgagcatc 1200 

acgatccgcg cccaggacat gaacgccgag cagctgaccg ccagctgcgc gagcctgaac 1260 

gctcaggacg catacttcca cgcggtcgcc aaggaccctg gccctgtgcc cggagacgtg 1320 

aacacgaaga tcgaggttgt cgtgttcgac tcgagcacgg agtaccaggc ctacgcgggc 1380 

acgctgttcg gcatcgacac caacaatggc ggcatgtacc tcgagggtga cccgaccaag 1440 

acgaacaaca aggcccgctt catcgcctac gaggccgagt ggctgcgccc tgagttcgcg 1500 

atctggaacc tgaaccacga gtacacgcac tacctcgacg gtcgcttcaa catgcacggc 1560 

gacttcaccg agaacatctc gactcccacg atctggtggg tcgagggctt cgccgagtac 1620 

atctcgtacc actaccgtca gatgccgtat acggcggcgc agcagctggc agcaacaggg 1680 

cagtacaagc tcagccagct gttcgacacc acgtacgacc acgacaccga tcgcatctac 1740 

cggtggggct acctggcggt gagcttcatg ctgaacaagc acccgatcga gatgcaggcg 1800 

gtgctgggca actaccggtc aggaaactgg aatgcagccc gcagctatct gaagaacagc 1860 

atcggcacca cgtacgacgc cgagttcacc gccttcctcg ccgagtgcgc gcagggcaac 1920 

tgctctgctg acctcggcgg cggcggtgag ccgccccgga accaggcgcc gacggcggcg 1980 

ttcaccgtcg cgaccaacgg tctcactgcg accttcacgg acgggtcgag cgacccggac 2040 

ggtcagatcg cgagccgcgc ctgggacttc ggcaacggca gaacgtcgac cgagaagaac 2100 

ccgtcggtga cctacgcgca ggccggatca ttcaccgtcg ccttgacagt gaaggatgac 2160 

aagggcgcga ccgccacgac gacgcgcacg gtcaccgtga agatgcccga caccggcaat 2220 

cctgaccccg gtggcgacac ctggagcgta ccggtgtgcg ccgacgcaga cacccgcttg 2280 

ctcggtcagg cgtgtggacg gatgggactg acggccaaga agggtgaatc ccgctacctc 2340 

atggtctggg tgcccgccgg cactccccgc ctgaccgtca cgtcgggtgg cgggagcggt 2400 

gacgccaacc tgtacgtcag ccactacggc tggccgagcc cgcagaacca cgtggcgcgc 2460 

tcgaccaact cgggcaacgg cgaacaggtc gtggtcgagt ggccggcatc gggctggaac 2520 

tacgtcgcgc tgcacggagt caaggacttc gcgaacgtga gcgcggtcgc ccactactga 2580 

<210> 54 
<211> 859 
<212> PRT 
<213> Unknown 
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<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CI)... (32) 

<400> 54 

Met Thr Gin Arg Met Met Gin Arg Gly Ala Thr Met Leu Leu ser lie 

1 5 10 15 

Ala Val cys Ala Gly Leu Ala Leu Thr Ala Pro Thr Thr Ala Phe Ala 

20 25 30 

ser Thr pro Ala Thr Ala Pro Thr His Asp Asp ser Glu Ala Ala Pro 

35 40 45 

ser Tyr He ser Gly Leu Val Asp Pro Gin Ser Glu Glu Glu val ser 

, 50 , 55 60 

Ala Thr Pro Pro lie Ser Ala Asn Thr Asp Ala Leu His Thr val val 
65 70 75 80 

Gly Glu Ala Asp Ala Glu Pro Glu Arg pro ser Met Gin Thr Arg Ala 

85 90 95 

Thr Ala Lys Ser He Ala Ala val cys Thr Ala Ala Asp Phe Ala Gin 

, 100 105 110 

Ala ser Gly Glu Ala Leu val Thr Leu He Lys Gly Ser Thr Thr asd 

115 120 125 

cys val Asn Thr Leu Phe Ser Val Lys Gly ser Gin Ala Ala Ser lie 

130 135 140 

Phe Thr Glu Ala Lys Met val Thr Ala Ala Asn Gly Leu Arg Ala val 
14 5 , 150 155 160 

Ala Gin ser Tyr Thr Gly Asp Asn Ser Gly ser Ala Ala Gin Leu val 

165 170 175 

Leu Phe Leu Arg Ala Gly Tyr Tyr val Gin Trp Tyr Asp Ser ser val 

180 185 190 

Pro Ala Phe Gly Thr Ala Leu Arg ser Ala Val Ser Ala Ala Leu Asp 

195 200 205 

Glu Phe Phe Asn Ser pro Arg Ser Lys Asp Val Thr Asp Ala Asn Gly 

210 215 220 

Glu Thr Leu ser Glu Ala Val Thr Leu lie Asp Ser Ala Glu Leu Asn 
225 230 235 240 

Asp Arg Tyr He His Val val Lys Arg Leu Leu Thr Asp Tyr Asn Ala 

245 250 255 

Gly Tyr Asn Ser ser Trp Trp Met Met Asn Ala Val Asn Gly Thr phe 

260 265 270 

Thr Val Leu Phe Arg Gly His Gin val Pro Ala Phe val Gin Lys Val 

275 280 285 

Ala Ser Asp Thr Ser Leu Leu Thr Thr Leu Arg Asp Phe Ala Leu Gly 

. 290 295 300 

His Thr Asp Leu Leu Ala Gly Glu Asn Ala Tyr Leu val Thr Asn Ala 
305 310 315 320 

Gly Arg Glu Leu Gly Arg Phe Leu Gly Asp Ala Pro lie Lys Ala Ala 

325 330 335 

val Lys Pro Met Val Lys Ala val Leu Asp Gin Thr Ser Leu Asp Gly 

340 345 350 

Pro Thr ser Gly Leu Trp Val Ala Leu Ala Glu Met Ala Asp Trp Tyr 

355 360 365 

Asp Lys Thr Asp cys Ser Tyr Tyr Gly Thr cys Asn Leu Gin Glu Arg 

370 375 380 

lie Glu Ala Lys val Leu Pro Thr Thr His val cys ser pro Ser lie 
385 390 395 400 

Thr lie Arg Ala Gin Asp Met Asn Ala Glu Gin Leu Thr Ala Ser Cys 

405 410 415 

Ala ser Leu Asn Ala Gin Asp Ala Tyr Phe His Ala Val Ala Lys asd 

420 425 430 

Pro Gly Pro val Pro Gly Asp val Asn Thr Lys lie Glu Val val Val 

435 440 445 

Phe Asp ser ser Thr Glu Tyr Gin Ala Tyr Ala Gly Thr Leu Phe Gly 

450 455 460 

lie Asp Thr Asn Asn Gly Gly Met Tyr Leu Glu Gly Asp Pro Thr Lys 
465 470 475 480 
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Thr Asn Asn Lys Ala Arg phe lie Ala Tyr Glu Ala Glu 

485 490 
Pro Glu Phe Ala lie Trp Asn Leu Asn His Glu Tyr Thr 

500 505 
Asp Gly Arg Phe Asn Met His Gly Asp Phe Thr Glu Asn 
515 520 525 

Pro Thr He Trp Trp val Glu Gly Phe Ala Glu Tyr He 

530 535 540 

Tyr Arg Gin Met Pro Tyr Thr Ala Ala Gin Gin Leu Ala 
545 550 555 

Gin Tyr Lys Leu Ser Gin Leu Phe Asp Thr Thr Tyr Asp 

565 570 
Asp Arg lie Tyr Arg Trp Gly Tyr Leu Ala Val Ser Phe 

580 585 
Lys His Pro He Glu Met Gin Ala Val Leu Gly Asn Tyr 
595 600 605 

Asn Trp Asn Ala Ala Arg ser Tyr Leu Lys Asn ser lie 

610 615 620 

Tyr Asp Ala Glu Phe Thr Ala Phe Leu Ala Glu Cys Ala 
625 630 635 

Cys Ser Ala Asp Leu Gly Gly Gly Gly Glu Pro Pro Arg 

645 650 
Pro Thr Ala Ala Phe Thr val Ala Thr Asn Gly Leu Thr 

660 665 
Thr Asp Gly Ser ser Asp Pro Asp Gly Gin lie Ala ser 
675 680 685 

Asp Phe Gly Asn Gly Arg Thr ser Thr Glu Lys Asn Pro 

690 695 700 

Tyr Ala Gin Ala Gly Ser Phe Thr val Ala Leu Thr val 
705 710 715 

Lys Gly Ala Thr Ala Thr Thr Thr Arg Thr Val Thr Val 

725 730 
Asp Thr Gly Asn Pro Asp pro Gly Gly Asp Thr Trp ser 

740 745 
Cys Ala Asp Ala Asp Thr Arg Leu Leu Gly Gin Ala Cys 
755 760 765 

Gly Leu Thr Ala Lys Lys Gly Glu ser Arg Tyr Leu Met 

770 775 ' 780 

Pro Ala Gly Thr Pro Arg Leu Thr Val Thr ser Gly Gly 
785 790 795 

Asp Ala Asn Leu Tyr val Ser His Tyr Gly Trp Pro ser 

, , 805 810 

His val Ala Arg Ser Thr Asn ser Gly Asn Gly Glu Gin 

820 825 
Glu Trp Pro Ala Ser Gly Trp Asn Tyr val Ala Leu His 
, 835 840 845 

Asp Phe Ala Asn val ser Ala val Ala His Tyr 
850 855 

<210> 55 
<211> 2022 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 55 

atgcgcaaat ccaaccgcac cctgcggctg cagtcgcttg cggccgctac actgttcgcg 60 

ttttccgcca tcggtttcgc gggcgaggcg aacatccatc tcgatgcgct caccgagggc 120 

atcccgtacg accgcttcat cgtcaagttc cgcgatggca gccctgagca tgtgaatgcc 180 

ggcgcacgcg agcaggcgct ggtcgcggcc gctcgcggtc agggcctgca gctcggccat 240 

ctgcgtcggc tggccatcgg tgccgacctg gtcgaagtgt cgaccaagct gccggcaaag 300 

gcggccgagg ccttgatgcg cgcgctggca cgcaatccga acgtcgaata cgtcgagccg 360 

gacgcdatca tgcgctcgct gctcacgccg aacgataccc gctaccccga ccagtqgcat 420 

tacttcgagg ccaccggtgg cgccaatctt cccgccgctt gggacaaggc caccggcagc 480 

ggcgtggtcg tcgcggtgct cgacaccggc agcacgattc Icagcgatct cgacgccaat 540 

accgtcgccg gctacgactt catcagcagc tcgacgacgg cgcgcgacgg caacggtcgc 600 
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Arg 


ser 


Gl V 


Gly 


Thr 


Thr 


Gin 


Gly 


Asn 
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gatgccaacc ctcgcgacga aggcgattgg gtcagcgcca acgagtgcgg ctacacccat 660 

Zf&ifSS&Z a £25§ ctg 9 cat 99cacc cacgtcgccg gcaccatcgg cgcggtcacc 720 

? a S aa gcc ? a 999cgtggc cggcgtggcc ttcggcgcca aggtgcagca tgtgcgcgtg 780 

9tggcggtgc gttgtccgac atcgccgatg cgatcgtgtg ggcctcgggt 840 

ggcagtgtca gcggtgtgcc cgccaatgcc acgccggccg aggtgatcaa catgagcctg 900 

SSiiS^f 09 9 ca 9 c tgc99 ttcgacctat caggccgcga tcgattcggc agtgaaccgc 960 

ggcagcgtgg tcgtggtcgc tgccggcaac gacaacgtca acgtgtccaa cgcgcgtccg 1020 

KS?? 8 *? acaac 9tgat cgcggtggcg gccaccgatc gcaacggcgc acgtgccagt 1080 

55aS?2i nSSSES gatcgacgtc tcggcgccag gtgtgggtat ctggtcgacg 1140 

ctcaattcgg gtaccaccac gccgggcagc gagagctacg ccgcctacaa cggcacctcg 1200 

S22S acac £9cacgtggc cggcatcgtg gcgctgatgc aaagcgtatc ggccaagacc 1260 

SiSESrS* 99 tggagcagat tctcaaggac acggcgcgtc cgctgccggg tgcctgctcc 1320 

SSSHKHF 8 ggg£ c gg cat cgtcgacgcg ctggcggcgg tgaatgccgc gatcggcggg 1380 

IiS2S B S ca ac gtgctgca gaacggtgtc accgtgaccg gcctggctgc cagcaccggc 1440 

a «5S«S ctca actacac gat ggaggtgccg gccggtgcca ccaacctgca gttcgcgatc 1500 

a ^ff^Hi Ca cc ggcg at g c tgatctctac gtcaagttcg gcagcgcacc gaccgacagc 1560 

fSESSSSSS gccgtcccta caagtcgggc aatgccgaga gctgcagctt cgccacgccc 1620 

§£3££22S£ cct 9g cac 9t gcgcgtgaag gcctattcga ccttttccgg ggtcagcctg 1680 

a ^ gg " g " acactccgcc gagcagcgcg ccgtgcagcg actgcaccaa gtacagcggc 1740 

H g " ttcc 9 gcagcggcag cgcacagatc cagcccgacg gcagctacta ccagtcgacc 1800 

cgcaccaggg ctggctcaag ggtccggctg gtaccgactt cgatctggag 1860 

ggaacggcag cagctggagt cgggtcgcgc gtgccgcgac cagcggctcg 1920 

gaggaaacgc tcagctacag cggcgcggcc ggctattact actggcggat cgtgtcctat 1980 
acgggcagcg gcagctacga cttctggctc aagcggccct ga 9 9tcctax 

<210> 56 
<211> 673 
<212> PRT 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD... (27) 

<400> 56 

Met Arg Lys ser Asn Arg Thr Leu Arg Leu Gin Ser Leu Ala Ala Ala 

15 10 15 

Thr Leu Phe Ala Phe ser Ala He Gly Phe Ala Gly Glu Ala Asn He 

20 25 30 

His Leu Asp Ala Leu Thr Glu Gly lie Pro Tyr Asp Arg Phe He Val 

35 40 45 

Lys Phe Arg Asp Gly ser Pro Glu His val Asn Ala Gly Ala Arg Glu 

Gin Ala Leu val Ala Ala Ala Arg Gly Gin Gly Leu Gin Leu Gly His 
65 70 75 80 

Leu Arg Arg Leu Ala He Gly Ala Asp Leu val Glu val ser Thr Lys 

85 90 95 

Leu Pro Ala Lys Ala Ala Glu Ala Leu Met Arg Ala Leu Ala Arg Asn 

100 105 " 110 

Pro Asn val Glu Tyr val Glu Pro Asp Ala He Met Arg Ser Leu Leu 

. 115 120 125 

Thr Pro Asn Asp Thr Arg Tyr Pro Asp Gin Trp His Tyr Phe Glu Ala 

. 130 135 140 

Thr Gly Gly Ala Asn Leu Pro Ala Ala Trp Asp Lys Ala Thr Gly ser 
145 150 155 160 

Gly val val val Ala Val Leu Asp Thr Gly ser Thr lie His ser Asp 

165 170 175 

Leu Asp Ala Asn Thr val Ala Gly Tyr Asp Phe lie ser ser ser Thr 

. , 180 185 190 

Thr Ala Arg Asp Gly Asn Gly Arg Asp Ala Asn Pro Arg Asp Glu Gly 

195 200 205 

Asp Trp Val ser Ala Asn Glu Cys Gly Tyr Thr His Pro Ala Gin Asn 

210 215 220 

ser ser Trp His Gly Thr His val Ala Gly Thr lie Gly Ala val Thr 
225 230 235 " 240 

Asn Asn Ala Lys Gly val Ala Gly val Ala Phe Gly Ala Lys val Gin 
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His Val Arg yal Leu Gly Arg cys Gly Gly Ala Leu ser Asp He Ala 

260 265 270 

Asp Ala lie val Trp Ala Ser Gly Gly Ser val Ser Gly Val Pro Ala 
, 275 280 285 

Asn olft Thr Pro Ala Glu Va1 Ile Asn Met ser Leu G Ty Gly ser Gly 
290 295 300 

Ser cys Gly ser Thr Tyr Gin Ala Ala Ile Asp Ser Ala val Asn Arg 

305 310 315 320 

Gly ser Val val val val Ala Ala Gly Asn Asp Asn val Asn val ser 

325 330 335 

Asn Ala Arg Pro Ala Asn cys Asn Asn val lie Ala Val Ala Ala Thr 

340 , 345 350 

Asp Arg Asn Gly Ala Arg Ala ser Phe ser Asn Tyr Gly Ser Leu He 

, 355 360 365 

Asp Val ser Ala Pro Gly val Gly lie Trp ser Thr Leu Asn ser Gly 

. 370 375 380 

Thr Thr Thr Pro Gly ser Glu ser Tyr Ala Ala Tyr Asn Gly Thr ser 

385 ., , 390 395 400 

Met Ala Thr Pro His val Ala Gly lie Val Ala Leu Met Gin ser val 

405 410 415 

ser Ala Lys Thr Pro Ala Gin Val Glu Gin He Leu Lys Asp Thr Ala 

420 425 430 

Arg Pro Leu Pro Gly Ala cys ser Gly Gly cys Gly Ala Gly He Val 

435 440 445 

ASP 450 Val 455 Ala Ala 116 Gly Gly Gly Gly Gly Asn 

val Leu Gin Asn Gly Val Thr val Thr Gly Leu Ala Ala ser Thr Gly 
465 470 475 480 

Asn Ala Leu Asn Tyr Thr Met Glu val Pro Ala Gly Ala Thr Asn Leu 

485 490 495 

Gin Phe Ala He ser Gly Gly Thr Gly Asp Ala Asp Leu Tyr Val Lys 

500 505 510 

Phe Gly Ser Ala Pro Thr Asp ser Ser Tyr Asp cys Arg Pro Tvr Lvs 

515 520 525 

Ser Gly Asn Ala Glu ser cys ser Phe Ala Thr Pro Ala Ala Gly Thr 

5 ?0 535 540 

Trp ms val Arg val Lys Ala Tyr Ser Thr Phe ser Gly val ser Leu 
545 550 555 550 

Thr Gly ser Tyr Thr Pro Pro Ser Ser Ala Pro Cys ser Asp cys Thr 

565 570 575 

Lys Tyr ser Gly ser Leu Ser Gly ser Gly ser Ala Gin He Gin Pro 

580 585 590 

Asp Gly Ser Tyr Tyr Gin Ser Thr He Ser Gly Thr His Gin Gly Trp 

595 600 605 

Leu bY5 Gly pro Ala Gl y Tnr As P ph e Asp Leu Glu Leu Tyr Arg Trp 

610 615 620 

Asn Gly ser Ser Trp Ser Arg val Ala Arg Ala Ala Thr Ser Gly Ser 
625 630 635 640 

Glu Glu Thr Leu Ser Tyr Ser Gly Ala Ala Gly Tyr Tyr Tyr Trp Arg 

645 650 655 

lie val ser Tyr Thr Gly ser Gly ser Tyr Asp phe Trp Leu Lys Arg 
660 665 670 

Pro 

<210> 57 
<211> 1293 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 57 

•ESX^SS! 9 ^Sacgacgac ctaccgtacg gccgccctgc tcgccgcggg caccctcacc 60 
gccctcctcg cggcccccgg ccaggcctcc gccgccggcc ccacgagcgg cccggccggc 120 
gtgccccgcc ccgcgggacc cgtcctggac ggcagcggcg agtgcacctt cccgatgaag 180 
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aagcagatcg agggcacccc ctggccgctc cagcgggtcc tcctcgacqa actataacaa 240 

£S££S£ E28K2 cc 999 tc 9 c 9 OtSalSaca cgggcjtcg ?ga?g??al? 300 

£2E»2222 «2SS 9Ccgt c 9 ac 9ccaag gcgggcaagg actacctcaa gcccgacaag 360 

aagaacccgg gcttcggcga cgagctgcgc ggcaagaccg acggcaccgt cgacgaqgtc 420 

ggccacggca ccaaggtcgc cgggatcatc gccgcccggc cccgccccgg caccggcttc 480 

gtcggcctcg cgcccgaggc gacgatcatc ccgatccggc agaacgacgl gaagaacaac 540 

?S3E92 C cqa g accatc aa 9tgggccg tilgcclaggg ?g«Scg?c 600 

^rnrr^^n SSSS^? C caccca 9 cc 9 ctggacgccg actcgccgat ggccaaggcg 660 

S^Sn^S cgctgtccaa gcagatcgtc gtggtcgcct ccgccggcaa cgacggcatg 720 

t 9 aa 9 a agac ctatccggcc gcgttccccg gcgtcctcgc cgtcgcctcc 780 

J£2£23 9a acaac 9 a 9cg ggccgcgttc tcccagtccg gcaccttcgt gggcgtcgcc 840 

i£«238 c § tc 9 a cgtcgt ctccaccgtg cccggcggcg gccagtgcgt cgicaacggc 900 

«^« ttCt cc 9 cccc 9t a cgtcgccggc gtcgcggccc tgctgcgcgc ciagtacccg 960 

c 99 c 9 ca 9 at cgtcacccgg atcgagcaga ccgccgtccg ccccgtcaag 1020 

222S2" aca accac 9 t 99g ctggggcgtg gtcgacccgg tgcgggcgct cgccgacacc 1080 

cccggcacgc cgccctcctc gcccacgccc gacccgggEE cgccciagcc gccggctccc 1140 

SiSS?5SS 9tcggagacg cctcaggagc gctccgaacg gctcgccacc 1200 

cnrnaT^nff SSESSES* c 9tcctggtg gccgtggtcg ccggaaccgc catcgtgatc 1260 

cgcgacagcc gccgccggag ggaggcccgt tga 1293 

<210> 58 

<211> 430 

<212> PRT 

<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD...C31) 

<400> 58 

Aet Ala Pro val Thr Thr Thr Tyr Arg Thr Ala Ala Leu Leu Al< 
-} u_ 5 . 10. 15 

Ala Ala Pro Gly Gin Ala Ser 
, 25 30 
Gly Val Pro Arg Pro Ala Glv 
40 45 
Asp Giy ser Gly Glu cys Thr Phe Pro Met Ly« 
5 P 55 60 

Thr Pro Trp Pro Leu Gin Arg val Leu Leu Ast 
65 _. . _, 7 9 75 ■ 80 

Arg val Ala val He Asp Thr Gly val 

90 95 
Lys Gin Ala Val Asp Ala Lys Ala Glv 

105 110 
J-ys Lys Asn Pro Gly phe Gly Asp Gli 
120 125 
- r * Thr Val Asp Glu val - u - 
130 135 140 

va1 Ala Glv 11 e 11 e Ala Ala Arg Pro Arg Pro 
if: 4 ? ... 150 . 155 ' 160 

Thr lie lie pro lie Arg Gin Asn Asp 

, 170 175 
Asp Thr Met Ala Glu Ala lie Lys Trp 

185 190 
val He Asn lie Ser Gin Asp Thr Thr 
200 205 
. --. Pro Met Ala Lys Ala 
210 215 220 

„_ ser Lvs Gl " He val val val Ala ser Ala Gly «=,„ „=, M u, y M « 
a 5 ^-i <- 23 9 . 235 240 

Tyr Pro Ala Ala Phe Pro Gly val 
250 255 
Asn Asn Glu Arg Ala Ala Phe ser 

, 2 f5 270 
Ala Ala pro Gly val Asp val val 
280 285 
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290 295 ^ ^ ASP AS " Gly THr Ser Phe Ser 

Ala Pro Tyr Val Ala Gly Val Ala Ala Leu Leu Arg Ala Lys Tyr Pro 
n 310 315 320 

Glu Trp Thr Ala Ala Gin lie val Thr Arg He Glu Gin Thr Ala val 

325 330 335 

Arg Pro Val Lys Gly Arg Asp Asn His val Gly Trp Gly val val asd 

340 345 350 

Pro Val Arg Ala Leu Ala Asp Thr Pro Gly Thr Pro Pro ser ser Pro 

. 355 360 365 

Thr Pro Asp pro Gly Pro Pro Lys Pro Pro Ala Pro Glu Pro Ala Ara 

3 <° 375 380 

Leu Ala Leu Ser Glu Thr Pro Gin Glu Arg ser Glu Arg Leu Ala Thr 
3Bi . 390 395 ' 400 

Tyr Thr Leu Gly He Gly val val Leu val Ala val val Ala Gly Thr 

405 410 415 

Ala He val lie Arg Asp ser Arg Arg Arg Arg Glu Ala Arg 
420 425 430 

<210> 59 
<211> 1203 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 59 

?35! caaaca ata 9 cc 9 c aa gcccgtcatc atcacgttca agcgcaagga caagcgccag 60 

agcaagcagg acaagcagga ggctgtccgc tccgcgatat cctcgcgcct ccgcttcctc 120 

2SS«SS a " aca £ ctccc 9 cgatgggcgg gcggtggcct cgggcgagaa cctcgaaatg 180 

gtcggctacg acgtcaacca gtacgaggcg ccgatcctga tggcccgcct cactaacgag 240 

gagatcgccg agctgaagaa gaacaaggac gtcgcccggg tggaggacga cggcgagatg 300 

* a ^«tg aflcttagccg cgaggggcag ccgtcggtgc tttcgcaglc cattcccacc 360 

2§2* ct 5 cc agatcaaggc gcccgaggcc tggggctcca gccaggggct cggcatccag 420 

gtctacatcc tcgataccgg gatccagtcg gaccatcccg atctEgt£ca gaicctgaaa 480 

gcgggcaaga gcttcgtgac caacgagagc tcgaccgagg acttccacgg ccacggcacc 540 

£ a "?^gccg gcaccgtcgc cgccgccttc aacaacttcg gcgtcgtcgg cgtcgccccg 600 

ttcgcctatc tctacccggt gaaggttctc tcggcgaccg gcagcggcca gtggagctgg 660 

ctgatcgccg gcctcgactg ggtcgcctcc aagaagggcc atcgcitcgc cagcatgag? 720 

"cggcggag ggggcgcgcc gcaggcgctc gccgacatgt gcgaggcggt ctacaacaag 780 

ggcgtcctgc tcgtcgccgc cgccggcaac aacggccctg gcaacaacac ggtcggcttc 840 

ccggcgaagt acccccacgt catggccgtg tcggcggtcg acagcaacga ccagatcgcc 900 

agcttctcga gccgtgggcc ggaggtcgag atcgcggcgc ccggcgtgca ggtgctctcg 960 

accatccgca actccggcta cggccggatg agcggcacct cgatggcctg cccgcacgtc 1020 

?^ggcgccg ccgcgctcgc ctggggctcg caccgcggcc acaacaacaa gcagatccgc 1080 

tggctgctca acgtctttgc ggacaaggtc ggcgaccagg acccgcagca ctacggcaac 1140 

ggccgcgtca acgccaacaa ctcggcgttc tttatcggca acgccgccga gcaccagctc 1200 

<210> 60 

<211> 400 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 60 

Met ser Asn Asn ser Arg Lys Pro val He lie Thr Phe Lys Arg Lys 

1 5 10 15 

Asp Lys Arg Gin Ser Lys Gin Asp Lys Gin Glu Ala val Arg ser Ala 

20 25 30 

lie ser Ser Arg Leu Arg phe Leu Thr Thr Glu Asp lie Ser Arg Asp 

Gly Arg Ala Val Ala ser Gly Glu Asn Leu Glu Met val Gly Tyr Asp 

Val Asn Gin Tyr Glu Ala Pro He Leu Met Ala Arg Leu Thr Asn Glu 
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51 . . 70 75 80 

Leu Lys Lys Asn Lys Asp val Ala Arg Val Glu Asp 
85 90 " 95 

, Tyr Ala Leu Glu Leu Ser Ar 9 Gl " Gly Gin Pro ser 
100 105 110 

G ' n Thr Ile pr ° Thr Gly lie ser Gin He Lys Ala Pro 
115 120 125 

nn Trp Gly ser ser Gin Gly Leu Gly lie Gin Val Tyr He Leu 
■"O 135 140 

i.t Thr 6l y Ile Gln Ser As P "is Pro Asp Leu Val Gin Asn Leu Lys 
•f? 5 , 3-50 155 160 

Phe Val Thr Asn Glu Ser ser Thr Glu Asp Phe His 
165 170 175 

Hls c y s Ala Gl y Tnr Va l Ala Ala Ala Phe Asn Asn 
180 185 190 

^ val Gly val Ala Pro Phe Ala Tyr Leu Tyr Pro val Lys 
195 200 205 

Ser Ala Tnr Gl y Ser Gl y Gln Tr P s er Trp Leu lie Ala Gly 

_ . , , _ 215 220 

le Ala Ser Met ser 
240 



Lys 
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Lys 
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90 


Leu 
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Leu 
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105 




Pro 
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Gly 
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120 
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Gly 
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Gly 


135 
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170 
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185 
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200 
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265 




Gly 
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280 
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345 
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360 




Pro 
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He 
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225 230 235 

Leu Gly Gly Gly Gly Ala Pro Gln Ala Leu Ala Asp Met Cys C.^ .... 

245 250 255 

val Tyr Asn Lys Gly val Leu Leu val Ala Ala Ala Gly Asn Asn Gly 

260 . 26 5 270 

Pro Gly Asn Asn Thr Val Gly Phe Pro Ala Lys Tyr Pro His Val Met 
_ _ 275 280 285 

A1a Ser A ' a Val AS P Ser Asn AS P G "l" He Ala ser Phe ser ser 

290 295 300 

Arg Gly pro Glu val Glu He Ala Ala Pro Gly val Gln Val Leu ser 
305 310 315 320 

Thr lie Arg Asn Ser Gly Tyr Gly Arg Met Ser Gly Thr ser Met Ala 

325 330 335 

cys Pro His Val Ala Gly Ala Ala Ala Leu Ala Trp Gly ser His Arg 

340 345 350 

Gly His Asn Asn Lys Gin He Arg Trp Leu Leu Asn val Phe Ala Asp 
_ 355 360 365 

Lys Gly Asp Gln Asp Pro Gln His TV G "ly A sn Gly Arg val Asn 
_ 370 375 350 

Ala Asn Asn ser Ala Phe Phe He Gly Asn Ala Ala Glu His Gln Leu 
385 390 395 400 

<210> 61 
<211> 1824 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 61 

^? a * gt S ac 99aaatcgat gtacccggca gtcttgaaac tgtgcgcggc ggccgtcctc 60 

225«SS 9Cg cca 9 c 9S a 9 c gttcgccggc gtgccggccg gcgcagccac cgcatccgcc 120 

?^9caaggcg cgggcatgct cgaccagacc gatcgcctga tcgtcaagta caagggcgaa 180 

tccgcaccga gcgccaaggg cctgacccgc gccgccgcct acgtgccgat ggccgcatcg 240 

J^ 339 - 9 .^ 9 ^^acca ggtcggccgc aagcacagcc tgacggtcca ggaactgcac 300 

gcgatcggta ccggcgcccg cgtgctcaag ctgaaccgca aggtctcggt ggccgaggcc 360 

gccaagctcg ccgccgaact ggcagccagc gatgcttcgg tcgagtacgc cgagccggac 420 

cgcatcatga agccgatgtt cacgccgaac gacacctact acaaccagca gtgggattat 480 

ttcgacgccg tcggcggcat gaacatgccg gcagcctggg acaaatcgac cggcaccggc 540 

atccgcgtgg ccgtgatcga caccggctac cgcccgcacg tcgacctgca gggccagatc 600 

ctggccggct atgacttcat catcgatacc gccatctcga acgacggcaa cggccgcgac 660 

agcgacgcca gcgatccggg cgactggacc gtcgccggcc agtgcggcac cggctcggca 720 

gcctcgaact cgagctggca cggcacccac gtggccggca ccatcgccgc cctgaccaac 780 

aacggcatgg gcgtggccgg cgtcgcctac aacgccaagg tcgtgccggt gcgcgtgctg 840 

ggccagtgcg gcggctacac ttccgacatc gccgacggca ttatctgggc ctcgggcggc 900 

actgtctcgg gcgtgaccaa catcgcggcc cgcgcacagg tgatcaacat gtccctqqoc 960 

ggcggcggcg cttgcgacac caccacccag accgcaatca acggcgcccg ctcgcgcggc 1020 
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«SS?§2 tcg tggjcQcggc cggcaacgag aaccagaacg ccagcaacag cagcccggcc 1080 

?S£ai2£ 9B gcfltgatcac ggtggcggcc accaacaagt cgggcggcaa ggcctcgtac 1140 

J8E^ Cfl 9 caccatc 9t cgacgtggcg gcaccgggcg gcgacagcgg cgcggccatc 1200 

S? ccc tgaacgccgg caccaccacc ccgggcgccg acaactacgt cggctacatg 1260 

ggcacctcga tggccacccc gcacgtggcc ggcgtggtcg cgctgatgct ggcgaagaac 1320 

nrinrn^? 3 cccc 99 a cga agtcgaagcc aagctgaagt cgagcgcccg tgccttcccg 1380 

25^n2 t9Ca 9cggctgcgg cgccggcatc gtcgacgcct cggEggcaat cgatgccgcg 1440 

S^ii™ 9 9caccggcac gacgatgtcc gaaaccgagt cgaacaacac gatclgclcc 1500 

S^« ac 2 ctg tctcgacttc cggcaccacg gtcaacggca acatgggcag caccacggat 1560 

S?2rS?S tctc 9gtcca gctcccggcc ggcaagaccc tgacctcgac cctgacgccg 1620 

f«2£2 acct cc 9 actac 9 a cctgtacatc tacaacagcg ccggcaccca gatcacgtcg 1680 

a?Sccor£? 9gtggattcg gcaagcgtga tcalcaacgg cacgac?acc 1740 

ta?acg?Sa SgSgSS JSP"*" agcggcg9ca ccggttcgac cagcggtacg 1800 

<210> 62 
<211> 607 
<212> PRT 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD...C40) 

<400> 62 

Met Lys ser Arg Lvs ser Met Tyr Pro Ala val Leu Lys Leu Cys Ala 
Ala Ala val Leu Gly Leu Gly Ala Ser Ala ATa Phe Ala Gly Val Pro 

Ala Gly Ala Ala Thr Ala ser Ala Ala Gin Gly Ala Gly Met Leu asd 

_ 35 40 45 

Gin Thr Asp Arg Leu He Val Lys Tyr Lys Gly Glu Ser Ala pro ser 

_ 50 55 60 

Ala Lys Gly Leu Thr Arg Ala Ala Ala Tyr val Pro Met Ala Ala ser 
o5 70 75 80 

Arg Lys Ala val val Asp Gin val Gly Arg Lys His ser Leu Thr val 

, 85 90 95 

Gin Glu Leu His Ala lie Gly Thr Gly Ala Arg val Leu Lys Leu Asn 

, 100 105 110 

Arg Lys val ser val Ala Glu Ala Ala Lys Leu Ala Ala Glu Leu Ala 
115 120 125 

Ala Asp Ala Ser Val Glu 7 V r Ala Glu Pro Asp Arg lie Met Lys 

130 135 140 

Pro Met Phe Thr Pro Asn Asp Thr Tyr Tyr Asn Gin Gin Trp Asp Tyr 
145 150 155 l(j0 

Phe Asp Ala Val Gly Gly Met Asn Met Pro Ala Ala Trp Asp Lys ser 

165 170 175 

Thr Gly Thr Gly lie Arg Val Ala val He Asp Thr Gly Tyr Arg Pro 

I 80 , 185 190 

His val Asp Leu Gin Gly Gin He Leu Ala Gly Tyr Asp Phe He lie 

195 200 205 

Asp Thr Ala lie ser Asn Asp Gly Asn Gly Arg Asp Ser Asp Ala ser 

zxu , 215 220 

Asp Pro Gly Asp Trp Thr val Ala Gly Gin cys Gly Thr Gly ser Ala 
z ? 5 230 235 240 

Ala ser Asn Ser ser Trp His Gly Thr His Val Ala Gly Thr He Ala 

245 250 255 

Ala Leu Thr Asn Asn Gly Met Gly val Ala Gly val Ala Tyr Asn Ala 

, 260 , 265 270 

Lys val val Pro val Arg val Leu Gly Gin Cys Gly Gly Tyr Thr ser 
, 275 , 2 80 285 

ASP 290 ASP 116 295 S6r Gly Gly Thr Va1 S6r Gly 

val Thr Asn He Ala Ala Arg Ala Gin val He Asn Met Ser Leu Gly 
iOJ 310 315 Din 

Gly Gly Gly Ala cys Asp Thr Thr Thr Gin Thr Ala lie Asn Gly Ala 
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325 
Gly Thr 
340 



10336256.txt 





330 




Val 


Ala 


Ala 


345 






Asn 


Cys 


ser 


i-yz> 


Ala 


Car* 
del 


Gl V 


Gl V 








395 


Thr 


Thr 


Pro 




410 




Ala 


Thr 


Pro 


425 






Pro 


Asn 


Leu 


r\\ y 


Ala 

MIQ 


php 

r lie 


Ala 




Ala 

a i a 






475 


Met 


Ser 


Glu 




490 




Ser 


Thr 


Ser 


505 






Ser 


Asp 


Tyr 


Thr 


Leu 


Thr 


Ser 


Ala 


Gly 






555 


Asp 


Ser 


Ala 


570 




val 


Arg 


Val 


585 




Tyr 


Thr 


Leu 





335 




Glu 


Asn 


Gin 


350 






He 


Thr 


val 


Acn 


i y r 


\a 1 y 


aT a 

A i a 


A 1 «a 

A I a 


x i e 






400 


ASP 


Asn 


Tyr 




415 


Ala 


Gly 


val 


430 




Asp 


Glu 


val 


Ala 


Cys 


Ser 


Asp 


A I a 


Ala 




480 


ser 


Asn 


Asn 




495 




Thr 


Val 


Asn 


510 






val 


Gin 


Leu 


Ala 


Thr 


Ser 


lie 


Thr 


Ser 






560 


lie 


Asn 


Asn 




575 




Tyr 


ser 


Gly 


590 




ser 


Trp 





r~' r,v W« JCi vaiy veil 

. 3 ?5 360 365 

Ala Ala Thr Asn Lys Ser Gly G" 

u 3 70 375 380 

Thr lie Val Asp val Ala Ala p™ *™ 
385 390 
Leu Ser Thr Leu Asn Ala Gly T 
405 

Val Gly Tyr Met Gly Thr ser M 
420 

val Ala Leu Met Leu Ala Lys A_. . _ ..... _ , , w 
n 435 440 445 

Glu Ala Lys Leu Lys ser Ser Ala Arg Ala Phe Pro 
. 450 455 ~ 460 

Gly cys Gly Ala Gly lie Val A 
465 470 
Val Gly Thr Gly Thr Gly Thr T 
485 

Thr lie ser Thr Ala Asn Ala v 
500 

Gly Asn Met Gly ser Thr Thr A_ r „. . wp . ._. _ „ , 
, 5 } 5 520 525 

Pro Ala Gly Lys Thr Leu Thr Ser Thr Leu Thr Pro 
530 535 540 

Asp Tyr Asp Leu Tyr lie Tyr A 
545 550 
Ser Thr Asn Gly Thr Gly ser v 
565 

Gly Thr Thr Thr Thr Thr Ala T 
580 

Gly Thr Gly Ser Thr ser Gly T... ¥e , (>l ^ w LCU 
595 600 605 

<210> 63 
<211> 1869 
<212> DNA 
<213> Archea 

<400> 63 

atgaceggea tcgaatggaa ccacgagacc ttttctaagt tcgcctacct gggcgacccg 60 

aggataeggg gaaacttaat cgcgtacacc ctgacgaagg ccaacatgaa ggacaacaag 120 

tacgagagca cggttgttgt tgaagacctt gaaaeggget caaggegett catcgagaac 180 

gcctcaatgc cgaggatttc gccagacggc agaaagctcg ccttcacctg ctttaacgag 240 

gagaagaagg agaccgagat atgggtggcc gatatccaga ccctgagcgc caagaaagtc 300 

ctctcaacta aaaacgtccg etcgatgeag tggaacgacg attcaaggag actcttagtt 360 

gteggcttea agaggaggga cgatgaggac ttcgtctttg aegacgaegt cccggtctgg 420 

ttcgacaata tgggattctt tgatggagag aagacgacgt tctgggttct tgacactgag 480 

gecgaggaga taatcgagca gttcgagaag ccgaggtttt cgagtggcct ctggcacggc 540 

gatgegatag ttgtgaacgt cccgcaccgc gaggggagca agcctgccct gttcaagttc 600 

tacgacatag tcctatggaa ggaeggggag gaagagaagc tcttcgagag ggtctccttc 660 

gaggcggttg actccgacgg aaagagaata ctcctgaggg gcaagaaaaa aaagcggttc 720 

ateagegage acgactggct gtacctctgg gaeggegage ttaaaccgat ctacgagggc 780 

ccgctcgacg tctgggaagc caagctcacg gaaggaaagg tctacttcct cactccagat 840 

gcgggcaggg taaacctctg gctctgggac gggaaggccg agcgtgttgt taccggcgac 900 

cactggattt aegggcttga egtcagegat ggcaaagcat tgctcctcat catgaccgcc 960 

acgaggatag gcgagctcta cctctacgac ggcgagctga aacaggtcac cgaatacaac 1020 

gggecgatat tcaggaagct caagaccttc gagecgagge acttccgctt caagagcaaa 1080 

gacctcgaga tagaeggctg gtacctcagg ccggaggtta aagaggagaa ggccccggtg 1140 

atagtcttcg tccacggcgg gecgaaggge atgtacggac accgcttcgt ctacgagatg 1200 

cagctgatgg cgagcaaggg ctactacgtc gtcttcgtga acccgcgcgg cagcgacggc 1260 

tatagegaag acttcgcgct ccgcgtcctg gagaggactg gcttggagga ctttgaggac 1320 

ataatgaacg gcatcgagga gttcttcaag ctcgaaccgc aggecgacag ggagcgcgtt 1380 

ggaataaegg gcataagcta cggcggcttc atgaccaact gggecttgae teagagegae 1440 

ctcttcaagg caggaataag egagaaegge ataagctact ggctcaccag ctacgccttc 1500 

teggacatag ggctctggta egaegtcgag gtcateggge caaatcegtt agagaacgag 1560 
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1869 



10336256.txt 

SSSHS 9 * a 9 ctca 9ccc gctgttctac gctcagaacg tgaaggcgcc gatactccta 1620 

SSSSS 911 "gaggacta ccgctgtccg ctcgaccaga gccttatgtt ctacaacgtg 1680 

ctcaaggaca tgggcaagga agcctacata gcgatattca agcgcggcgc ccacggccac 1740 

«?^« ccgcg gaagcccgag gcacaggccg aagcgctaca ggctcttcat agagttcttc 1800 

gggaactga C tcaagaagta cgaggagggc tttgaggtag agaagatact caaggggaat 1860 

<210> 64 
<211> 622 
<212> prt 
<213> Archea 

<400> 64 

Met Thr Gly He Glu Trp Asn His Glu Thr Phe ser Lys Phe Ala Tyr 

1 , 5 10 15 

Leu Gly Asp Pro Arg lie Arg Gly Asn Leu He Ala Tyr Thr Leu Thr 

20 25 30 

Lys Ala Asn Met Lys Asp Asn Lys Tyr Glu Ser Thr val Val val Glu 

35 40 45 

Asp Leu Glu Thr Gly ser Arg Arg Phe He Glu Asn Ala ser Met Pro 

50 55 60 

Arg lie ser Pro Asp Gly Arg Lys Leu Ala Phe Thr cys Phe Asn Glu 
65 70 75 oq 

Glu Lys Lys Glu Thr Glu lie Trp val Ala Asp lie Gin Thr Leu Ser 

85 90 95 

Ala Lys Lys yal Leu ser Thr Lys Asn val Arg ser Met Gin Trp Asn 

100 105 ~ 110 

Asp Asp ser Arg Arg Leu Leu val val Gly Phe Lys Arg Arg Asp Asp 

115 120 125 

Glu Asp Phe val Phe Asp Asp Asp val Pro val Trp Phe Asp Asn Met 

■ L ? u 135 140 

Gly Phe Phe Asp Gly Glu Lys Thr Thr Phe Trp Val Leu Asp Thr Glu 
145 150 155 150 

Ala Glu Glu lie lie Glu Gin Phe Glu Lys Pro Arg Phe ser ser Gly 

165 170 " 175 

Leu Trp His Gly Asp Ala lie val Val Asn val Pro His Arg Glu Gly 

180 185 190 

ser Lys Pro Ala Leu Phe Lys Phe Tyr Asp lie Val Leu Trp Lys Asp 

195 200 205 

Gly Glu Glu Glu Lys Leu Phe Glu Arg val Ser Phe Glu Ala val Asp 

210 215 220 

ser Asp Gly Lys Arg lie Leu Leu Arg Gly Lys Lys Lys Lys Arg Phe 
z i b - 230 235 240 

He ser Glu His Asp Trp Leu Tyr Leu Trp Asp Gly Glu Leu Lys Pro 

245 250 255 

lie Tyr Glu Gly Pro Leu Asp val Trp Glu Ala Lys Leu Thr Glu Gly 

260 265 270 

Lys val Tyr Phe Leu Thr Pro Asp Ala Gly Arg val Asn Leu Trp Leu 
275 280 285 

TrP 290 GlU 29? ^ Va1 Thr Gly ASP H1S Trp 11 6 Tyr 

Gly Leu Asp val ser Asp Gly Lys Ala Leu Leu Leu lie Met Thr Ala 
305 310 315 320 

Thr Arg lie Gly Glu Leu Tyr Leu Tyr Asp Gly Glu Leu Lys Gin Val 

325 330 335 

Thr Glu Tyr Asn Gly Pro lie Phe Arg Lys Leu Lys Thr Phe Glu Pro 

, 340 , 345 350 

Arg His Phe Arg Phe Lys Ser Lys Asp Leu Glu He Asp Gly Trp Tyr 

355 360 365 

Leu Arg Pro Glu Val Lys Glu Glu Lys Ala Pro Val He val Phe val 

370 375 380 

ms Gly Gly Pro Lys Gly Met Tyr Gly His Arg phe val Tyr Glu Met 
3«j 390 395 4Q0 

Gin Leu Met Ala ser Lys Gly Tyr Tyr Val val Phe Val Asn Pro Arg 

, 405 4 10 415 

Gly ser Asp Gly Tyr ser Glu Asp Phe Ala Leu Arg val Leu Glu Arg 

Thr Gly Leu Glu Asp phe Glu Asp He Met Asn Gly He Glu Glu Phe 
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435 

Phe Lys Leu Glu Pro Gin 
450 

lie Ser Tyr Gly 
465 

Leu Phe Lys Ala 



Ser Tyr Ala Phe 
500 

Gly Pro Asn Pro 

Phe Tyr Ala Gin 
530 

Glu Asp Tyr Arg 
545 

Leu Lys Asp Met 

Ala His Gly His 
580 

Tyr Arg Leu Phe 
595 

Glu Gly phe Glu 
610 

<210> 65 
<211> 1740 
<212> DNA 
<213> unknown 

<220> 



Gly Phe 
470 
Gly lie 
485 
Ser Asp 



Leu Glu 

Asn Val 

cys Pro 
550 
Gly Lys 
565 

Ser val 
lie Glu 
Val Glu 



440 
Ala Asp 
455 

Met Thr 

Ser Glu 

lie Gly 

Asn Glu 
520 
Lys Ala 
535 

Leu Asp 

Glu Ala 

Arg Gly 

Phe Phe 
600 
Lys lie 
615 



10336256.txt 

Arg Glu Arg val 
460 

Asn Trp Ala Leu 
475 

Asn Gly He Ser 
490 

505 TrP Tyr ASP 
Asn Phe Arg Lys 

Pro lie Leu Leu 
540 

Gin ser Leu Met 
555 

Tyr He Ala lie 
570 

Ser pro Arg His 
585 

Glu Arg Lys Leu 

Leu Lys Gly Asn 
620 



445 

Gly lie 

Thr Gin 

Tyr Trp 

val Glu 
510 
Leu Ser 
525 

lie His 

Phe Tyr 

Phe Lys 

Arg Pro 
590 
Lys Lys 
605 

Gly Asn 



Thr Gly 

Ser Asp 
480 
Leu Thr 
495 

Val lie 

Pro Leu 

Ser Leu 

Asn val 
560 
Arg Gly 
575 

Lys Arg 
Tyr Glu 



<223> obtained from an environmental sample. 



<400> 65 

atgtcccagg 

ctgtcatcgc 

cagtccgcac 

gccaacacca 

cagggccgcg 

aagaccgatc 

gacccgaacg 

gacacccgct 

ccggcctggg 

accaaccacg 

gcgatggcgc 

ggcgacaacg 

gtggccggca 

aacgccaagg 

gccgacgcga 

ccggccgagg 

aacgcgatca 

aacaccaacg 

accacctcgg 

gcaccgggcc 

agctacgctt 

ctgatgcagt 

agcactgcac 

gccgacgcgg 

ctgcagaaca 

acggtcaacg 

gatgccgatc 

ccgtacctga 

tatgtgcggg 



taacgcaacc 
tgctgctggc 
agacccacca 
ccgcactggc 
cgctgggcct 
gtccgctcga 
tggaatacgt 
tcagcgagca 
acaaggccac 
ccgacctcaa 
gcgacggcaa 
agtgccaggc 
cggtggcggc 
tcgtgccggt 
tcgtgtgggc 
tcatcaatct 
atggcgctgt 
tgtcctcgtc 
ccggtgcgcg 
agggcatcct 
cgtacaacgg 
ccgtagcccc 
gtccgctgcc 
ccgtggccgc 
acgttccggt 
ttccggccgg 
tgtacgttcg 
gcggcaacag 
tgaaggccta 



gcgtgtgcgt 
cacgcctgcg 
gcgtttcatc 
ctcttcgctg 
gcagcaggtc 
ccaggccgaa 
tgaagtcgac 
atggggcttc 
cggcaccggc 
tgccaacatc 
cggccgcgac 
aggctacccg 
ggtgaccaac 
gcgcgtactc 
gtccggcggc 
ctcgctcggc 
cgggcgtggc 
ggttcccgcc 
tgccagcttc 
gtccaccctc 
cacctcgatg 
gagcccgctg 
gggcgcctgc 
ggcgatcaac 
gaccggcctc 
cagcacccag 
ccagggcagt 
cgagacctgc 
cagcaccttc 



cgagtgtggg 
ctggccggtg 
gtgaagtacc 
aagagcgccg 
cgcaagctgg 
tccgagcagc 
cagatcatgc 
ggtacctcca 
gtggtcgtgg 
ctgcccggtt 
aacaacccga 
ggttccaact 
aacagcaccg 
ggcaagtgcg 
agcgtcagcg 
ggtggcggca 
accaccgtgg 
aactgcccga 
tccaactatg 
aacagcggca 
gcggcaccgc 
agcccggcgc 
tcgggcggct 
ggcggtggcc 
ggcgctgcca 
ctgcgcgtgg 
gctccgactg 
accatcaaca 
tcgggcctga 



tggtccttgg 
atgtccagct 
gcgacggcag 
ccgccggcct 
ccgtcggccc 
tgatgcgcaa 
gtgccacgct 
atgccggcat 
cggtgatcga 
acgacttcat 
acgatgaggg 
ccagctggca 
gcgtggcagg 
gcggttacac 
gcgtgccggc 
gctgctcgag 
tggtcgctgc 
acgtgatcgc 
gcaacggcat 
ccaccacccc 
acgtggccgg 
aggtggagag 
gcggcgccgg 
cgaatccggg 

gcggcgcttc 
cgatcagtgg 
ataccgccta 
gtccggccgc 
ccctcaacgc 



<210> 66 
<211> 579 
<212> PRT 
<213> Unknown 



tgcgtccgtt 
cagcggcctg 
cgcgccggtg 
ggccagcagc 
caccctggtc 
gctggccgcc 
gaccccgaac 
caacatccgg 
caccggcatc 
cagtgatgcg 
tgactggtac 
cggtacccac 
tactgcgttc 
ctccgacatt 
caatgccaat 
cacctaccag 
cggcaacagc 
agtggcggcc 
cgacatctcg 
gggcagcgcc 
cgtagtcgcg 
catcatcaag 
catcatcgac 
cggcaacgtg 
gttgagctac 
cggcagcggt 
cacctgccgc 
cggcacctgg 
ccagtactga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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<220> 10336256.txt 
<223> obtained from an environmental sample. 
<400> 66 

Met Ser Gin val Thr Gin Pro Arg Val Arg Arg val Trp val Val Leu 

Gly Ala ser Val Leu ser ser Leu Leu Leu Ala Thr Pro Ala Leu Ala 

25 30 

Gly Asp val Gin Leu ser Gly Leu Gin ser Ala Gin Thr His Gin Arg 

u t 40 45 

Phe lie Val Lys Tyr Arg Asp Gly ser Ala Pro Val Ala Asn Thr Thr 
at ■ i " 60 

Ala Leu Ala ser Ser Leu Lys ser Ala Ala Ala Gly Leu Ala Ser ser 

Gin Gly Arg Ala Leu Gly Leu Gin Gin val Arg Lys Leu Ala Val Gly 

85 90 95 

Pro Thr Leu Val Lys Thr Asp Arg Pro Leu Asp Gin Ala Glu ser Glu 
,-i 100 105 110 

Gin Leu Met Arg Lys Leu Ala Ala Asp Pro Asn Val Glu Tyr val Glu 

XX j 120 125 

val Asp Gin He Met Arg Ala Thr Leu Thr Pro Asn Asp Thr Arg Phe 

135 140 
Ser Glu Gin Trp Gly Phe Gly Thr Ser Asn Ala Gly lie Asn He Arg 

150 155 ifin 

Pro Ala Trp Asp Lys Ala Thr Gly Thr Gly val Val val Ala Val lie 

165 170 175 

Asp Thr Gly lie Thr Asn His Ala Asp Leu Asn Ala Asn lie Leu Pro 

loU 185 igg 

Gly Tyr Asp Phe lie ser Asp Ala Ala Met Ala Arg Asp Gly Asn Gly 

195 200 205 

Arg Asp Asn Asn Pro Asn Asp Glu Gly Asp Trp Tyr Gly Asp Asn Glu 

215 220 

Cys Gin Ala Gly Tyr Pro Gly ser Asn ser ser Trp His Gly Thr His 

235 /\ (\ 

val Ala Gly Thr val Ala Ala Val Thr Asn Asn ser Thr Gly val Ala 

Gly Thr Ala Phe Asn Ala Lys Val val Pro val Arg Val Leu Glv Lvs 

260 265 ~ 270 

cys Gly Gly Tyr Thr ser Asp lie Ala Asp Ala lie val Trp Ala Ser 
«3 280 285 

Gly flX Ser Va1 Ser Gly Y£! Pro Ala Asn Ala Asn pro Ala Glu Val 

n * 9U 295 300 

lie Asn Leu Ser Leu Gly Gly Gly Gly ser cys ser Ser Thr Tyr Gin 

310 315 320 

Asn Ala lie Asn Gly Ala val Gly Arg Gly Thr Thr val Val val Ala 

_ , 325 330 335 

Ala Gly Asn ser Asn Thr Asn val Ser ser Ser val Pro Ala Asn cys 

340 345 35Q 

Pro Asn val lie Ala val Ala Ala Thr Thr Ser Ala Gly Ala Arg Ala 

• 3:>:> 360 365 

Ser Phe Ser Asn Tyr Gly Asn Gly He Asp He ser Ala Pro Gly Gin 

n s ( u 375 380 

Gly lie Leu ser Thr Leu Asn Ser Gly Thr Thr Thr Pro Gly ser Ala 
_ 390 395 ' 400 

ser Tyr Ala Ser Tyr Asn Gly Thr Ser Met Ala Ala pro His val Ala 

405 410 415 

Gly val val Ala Leu Met Gin Ser val Ala Pro ser Pro Leu Ser Pro 

420 425 430 

Ala Gin yal Glu ser lie lie Lys ser Thr Ala Arg Pro Leu Pro Gly 

_ 435 440 445 

Ala cys ser Gly Gly cys Gly Ala Gly He He Asp Ala Asp Ala Ala 

4 5° , 455 460 

val Ala Ala Ala lie Asn Gly Gly Gly Pro Asn Pro Gly Gly Asn val 
465 i 470 475 480 

Leu Gin Asn Asn yal Pro Val Thr Gly Leu Gly Ala Ala ser Gly Ala 

485 490 4qc 

ser Leu Ser Tyr Thr Val Asn val Pro Ala Gly ser Thr Gin Leu Arg 
*uu 505 510 
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val Ala lie Ser Gly Gly Ser Gly Asp 1 a" 6 Asp" leu Tyr val Arg Gin 

520 525 

Gly Ser Ala Pro Thr Asp Thr Ala Tyr Thr cys Arg Pro Tyr Leu ser 

Gly Asn ser Glu Thr cys Thr He Asn ser Pro Ala Ala Gly Thr Trp 

z. _ -> 50 555 •inn 

Tyr val Arg Val Lys Ala Tyr ser Thr Phe ser Gly Leu Thr Leu Asn 

Ala Gin Tyr 565 570 57 5 



<210> 67 
<211> 1854 
<212> DNA 
<213> Unknown 

<220> 



<223> Obtained from an environmental sample. 



<400> 67 

gtgatcaaga 

gctgtcggtg 

accgcccaac 

accgaccgct 

ggcggtacct 

gcggacctga 

gaactgcagg 

gagctgcgtg 

aaccagtggc 

tcgcagggcg 

gacctggttg 

cgcccgacca 

aacgagtgct 

ggtaccgtcg 

aaggtgctgc 

gcggtggtct 

gagatcatca 

atcaacggcg 

aacgcgtcca 

atcaccggcg 

ggcggcggtg 

gcggcgacca 

gcctcgccgc 

aaggatccgc 

ccggtcgcca 

ctggccaagg 

accaacaagg 

ttcgaagcgg 

tcggtctacg 

cgtccgggca 

aaggtggtgg 



agcagaacct 

ccgtccacgc 

cgggcgccga 

cggcgaagct 

cacgtgccag 

tccgcgtgca 

ccgacccgtc 

ccggcgatgt 

acctgcacaa 

aaggcatcgt 

gcaacctgtt 

atgatcgtgt 

acgacggctc 

ccgagcagac 

cggtgcgcgt 

gggcatcggg 

acatgagcct 

ccatctcgcg 

agtaccgtcc 

gcatcaccta 

gcagcgtcga 

cgccggattc 

atgtggccgc 

tgaccccggc 

tcccggcggc 

cactggaaga 

cggccatcgg 

ccgccggcaa 

tggctgaagg 

cctccgagac 

gtgaagcggc 



tcgcatcaat 

cgccggcctg 

gcgcatcatc 

gtctaccgtg 

taccctcggc 

gggccgcctg 

ggtgcagtac 

gcagccggca 

tgcggtcggc 

ggtggcggtg 

ggagggttac 

gccaggcgcg 

gctggccgag 

caacaatggc 

gctgggcaag 

tggcacggtg 

gggcggcagc 

cggtaccacg 

ggccagctgc 

ctactccaac 

cggcaatccc 

gggtacgccg 

cgttgctgca 

ggccatgcgc 

caccccgatc 

gccgtgcacc 

cggtctgtcc 

gcagttcagc 

ccgtgagccc 

agtgcgggtg 

ctacaacggg 



gtgcttgccg 

ccgacccgtg 

gtcaagtacc 

caatcggcgc 

ccgcaggtgg 

gccccggccg 

gccgaagccg 

ctggtgccga 

ggcatcaacg 

atcgataccg 

gatttcatca 

cttgaccagg 

gacagctcct 

gtcggcatgg 

tgcggcggct 

accggcatcc 

ggcgcctgcg 

gtggtggtgg 

gaaggcgtgg 

tacggcaccc 

ggtggctaca 

ggctacatgg 

ctggtgcaga 

accctgctga 

ggtaccggca 

gagaactgcg 

ggtgcggctg 

gtgatcacct 

agtgccagcg 

accaagccgg 

gtgagcattc 



ccgccgtgct 

agccggtgcg 

gggctggcgc 

tgacccgggc 

tacgcaagct 

aactgcagcg 

acgtgaagct 

acgatccctt 

caccggcggc 

gcatcctgcc 

gcgacgccga 

gcgactgggt 

ggcacggcac 

ccggtgtcgc 

acctgtccga 

cggccaacac 

gcagcaccta 

cggccggcaa 

tgaccgtggg 

gcgtggatct 

tctggcagac 

gcatgggcgg 

gcgcgctgat 

aggaaaccgc 

tcctcgacgc 

gaccggtggc 

gcagcagcaa 

acggcggcac 

acaacgacgc 

tggcggccac 

tcgccacgca 



gtcgatgacg 

ccaggccagc 

tgctgccgcc 

cagcctgtcc 

cgctaccggt 

tgtgctgaag 

gcgccgcacc 

ctaccagcag 

atgggatgtc 

gcagcatccg 

gacctcgcgc 

ggagaacgac 

ccatgtggcc 

ctacaaggcc 

catcgccgac 

caacccggcc 

ccaggacgcc 

tgagaccgac 

tgcgacccgt 

gtccggcccg 

cggctccaat 

cacctcgatg 

cgccaagggc 

gcgtccgttc 

caaggccgcg 

cacgccgctg 

gctttacagc 

cggcaatgtt 

caagtcgacc 

ctactacatc 

gtaa 



<210> 68 
<211> 617 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CD-.. (27) 

<400> 68 

Met lie Lys Lys Gin Asn Leu Arg He Asn Val Leu Ala Ala Ala Val 

10 -1 c 

Leu ser Met Thr Ala val Gly Ala val His Ala Ala Gly Leu pro Thr 
zo 25 30 

Page 61 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1854 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 

Arg Glu Pro Val Arg Gin Ala ser Thr Ala Gin Pro Gly Ala Glu Arq 

He lie val Lys Tyr Arg Ala Gly Ala Ala Ala Ala Thr Asp Arg Ser 

, 50 55 60 

Ala Lys Leu Ser Thr val Gin ser Ala Leu Thr Arg Ala Ser Leu Ser 
65 70 75 80 

Gly Gly Thr ser Arg Ala Ser Thr Leu Gly pro Gin Val val Arg Lys 

85 90 95 

Leu Ala Thr Gly Ala Asp Leu lie Arg Val Gin Gly Arg Leu Ala Pro 

100 105 110 

Ala Glu Leu Gin Arg val Leu Lys Glu Leu Gin Ala Asp Pro Ser Val 

115 120 125 

Gin Tyr Ala Glu Ala Asp val Lys Leu Arg Arg Thr Glu Leu Arg Ala 

_ 130 135 140 

Gly Asp val Gin Pro Ala Leu Val Pro Asn Asp Pro Phe Tyr Gin Gin 
i45 n 150 155 160 

Asn Gin Trp His Leu His Asn Ala Val Gly Gly lie Asn Ala Pro Ala 

165 170 175 

Ala Trp Asp val Ser Gin Gly Glu Gly He Val val Ala Val He Asp 

. n 180 185 190 

Thr Gly He Leu Pro Gin His Pro Asp Leu val Gly Asn Leu Leu Glu 

195 200 205 

Gly Tyr Asp Phe lie ser Asp Ala Glu Thr ser Arg Arg Pro Thr Asn 

210 215 220 

Asp Arg val pro Gly Ala Leu Asp Gin Gly Asp Trp val Glu Asn Asp 
225 230 235 240 

Asn Glu cys Tyr Asp Gly ser Leu Ala Glu Asp ser Ser Trp His Gly 

245 250 255 

Thr His val Ala Gly Thr Val Ala Glu Gin Thr Asn Asn Gly val Gly 

, 260 265 270 

Met Ala Gly val Ala Tyr Lys Ala Lys Val Leu Pro Val Arg val Leu 

275 280 285 

Gly Lys Cys Gly Gly Tyr Leu ser Asp He Ala Asp Ala Val val Trp 

290 295 300 

Ala ser Gly Gly Thr val Thr Gly He Pro Ala Asn Thr Asn Pro Ala 
305 310 315 320 

Glu lie lie Asn Met ser Leu Gly Gly ser Gly Ala cys Gly ser Thr 

325 330 335 

Tyr Gin Asp Ala He Asn Gly Ala lie Ser Arg Gly Thr Thr Val Val 

340 345 350 

val Ala Ala Gly Asn Glu Thr Asp Asn Ala ser Lys Tyr Arg Pro Ala 

355 360 365 

ser cys Glu Gly val Val Thr Val Gly Ala Thr Arg He Thr Gly Gly 

, 370 375 380 

lie Thr Tyr Tyr Ser Asn Tyr Gly Thr Arg val Asp Leu ser Gly Pro 
3 ?5 390 395 400 

Gly Gly Gly Gly ser Val Asp Gly Asn Pro Gly Gly Tyr lie Trp Gin 

405 410 415 

Thr Gly Ser Asn Ala Ala Thr Thr Pro Asp Ser Gly Thr Pro Gly Tyr 

4 ?0 425 430 

Met Gly Met Gly Gly Thr ser Met Ala Ser Pro His val Ala Ala val 

435 440 445 

Ala Ala Leu Val Gin ser Ala Leu He Ala Lys Gly Lys Asp Pro Leu 

450 455 460 

Thr pro Ala Ala Met Arg Thr Leu Leu Lys Glu Thr Ala Arg Pro Phe 
465 470 475 480 

Pro val Ala lie Pro Ala Ala Thr Pro lie Gly Thr Gly He Leu Asp 

485 490 495 

Ala Lys Ala Ala Leu Ala Lys Ala Leu Glu Glu Pro Cys Thr Glu Asn 

500 505 510 

Cys Gly Pro val Ala Thr Pro Leu Thr Asn Lys Ala Ala lie Gly Gly 

515 520 525 

Leu ser Gly Ala Ala Gly ser Ser Lys Leu Tyr ser Phe Glu Ala Ala 

530 535 540 

Ala Gly Lys Gin Phe Ser Val He Thr Tyr Gly Gly Thr Gly Asn Val 
545 550 555 560 

ser val Tyr Val Ala Glu Gly Arg Glu Pro ser Ala Ser Asp Asn Asp 
565 570 575 
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Ala Lys Ser Thr Arg Pro Gly Thr ser Glu Thr val Arg val Thr Lvs 

580 585 590 

Pro Val Ala Ala Thr Tyr Tyr lie Lys Val val Gly Glu Ala Ala Tyr 

, 595 600 605 

Asn Gly val Ser He Leu Ala Thr Gin 
610 615 

<210> 69 
<211> 1740 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 69 

atgtcccagg taacgcaacc gcgtgtgcgt cgagtgtggg tggtccttgg tgcgtccgtt 60 

ctgtcatcgc tgctgctggc cacgcctgcg ttggccggtg acgtccagct cagcggcctg 120 

cagtccgcgc cgacgcatca gcgcttcatc gtgaagtacc gcgacggcag tgcgccggtg 180 

gccagcacca ccgcactggc ttcttcgctg aagagtgccg ccgccggcct ggccagcagc 240 

cagggccgcg cgctgggcct gcaggaggtc cgcaagctgg ccgtcggccc gaccctggtc 300 

aggaccgacc gtccgctcga ccaggccgaa tccgagctgc tgatgcgcaa gctcgccgcg 360 

gacccgaacg tggaatacgt cgaagtcgac cagatcatgc gtgcgacgct gaccccgaac 420 

gacacccgct tcagcgaaca atggggcttc ggtacctcca acgcgtcgat caacgtgcag 480 

ccggcctggg acaaggccac cggcaccggc gtggtggtgg ccgtgatcga taccggcatc 540 

accaaccatc ccgatctcaa cgccaacatc ctgccgggct atgacttcat cagcgacgcc 600 

gcgatggcgc gcgatggcgg cggccgcgac agcaacccga atgacgaggg cgactggtac 660 

ggcgccaatg agtgcggctc gggcattccg gcctccaact ccagctggca cggtacccac 720 

gtcgccggca ccgtggcggc ggtgaccaac aacagcaccg gcgtggccgg tactgcgttc 780 

aatgccaagg tcgtcccggt gcgcgtgctc ggcaagtgcg gcggttacac ctccgacatc 840 

gccgacgcga tcgtgtgggc ttctggcggc acggtcagtg gcgtgccggc caatgccaac 900 

ccggccgaag tcatcaacat gtcgctgggc ggcggcggca cctgctcggc cacctaccag 960 

aatgcgatca acggcgcggt cagccgtggt accaccgtgg tggttgccgc cggcaacagc 1020 

aacaccaacg tgtcctcgtc ggtgccggcc aactgcgcga acgtgatcgc ggtggcggcc 1080 

acgacctcgg ccggtgcgcg tgccagcttc tccaactacg gtgccggcat cgacatttcg 1140 

ggcccgggcc agagcatcct gtccaccctc aacaccggca ccaccacgcc gggcagcgcc 1200 

agctacgcgt cctacaacgg cacctcgatg gcggcgccgc atgtggccgg cgtggttgca 1260 

ctgatgcagt cggtggcgcc gagcgcactg agtccggcac aggtcgaaag catcatcaag 1320 

agcaccgcac gcccgctgcc gggcgcctgc tcgggtggct gcggcgccgg catcgtcgat 1380 

gccaacgcgg ccgtggccgc agcgatcaat ggcggtggcc cgaacccggg cggcaatgtg 1440 

ctgcagaaca acgtgccggt gaccggcctg ggcgccgcaa ccggtgccga gctgaactac 1500 

accgtcgcgg ttccggccgg cagctcacag ctgcgcgtgg cgatcagtgg cggcagcggt 1560 

gatgccgacc tgtacgtgcg ccagggcagt gccccgaccg ataccactta cacctgccgt 1620 

ccgtacctga gcggcaacag cgagacctgc accatcaaca gccctgccgc cggcacctgg 1680 

tatgtgcggg tgaaggcgta cagcaccttc tcgggcctga ccctcaacgc ccagtactga 1740 

<210> 70 

<211> 579 

<212> PRT 

<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD... (32) 

<400> 70 

Met ser Gin Val Thr Gin Pro Arg val Arg Arg Val Trp val val Leu 

1 5 10 15 

Gly Ala Ser val Leu ser Ser Leu Leu Leu Ala Thr Pro Ala Leu Ala 

20 25 30 

Gly Asp val Gin Leu ser Gly Leu Gin ser Ala Pro Thr His Gin Arg 

35 40 45 

Phe lie val Lys Tyr Arg Asp Gly ser Ala Pro Val Ala Ser Thr Thr 

50 55 60 

Ala Leu Ala Ser ser Leu Lys Ser Ala Ala Ala Gly Leu Ala Ser Ser 
65 70 75 80 
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Gin Gly Arg Ala Leu Gly Leu Gin Glu val Arg Lys Leu Ala val Gly 

85 90 95 

Pro Thr Leu val Arg Thr Asp Arg Pro Leu Asp Gin Ala Glu Ser Glu 

100 105 110 

Leu Leu Met Arg Lys Leu Ala Ala Asp Pro Asn val Glu Tyr Val Glu 

115 120 125 

Val Asp Gin lie Met Arg Ala Thr Leu Thr Pro Asn Asp Thr Arg Phe 

130 135 140 

Ser Glu Gin Trp Gly Phe Gly Thr ser Asn Ala ser lie Asn Val Gin 
145 150 155 160 

Pro Ala Trp Asp Lys Ala Thr Gly Thr Gly Val val val Ala val lie 

165 170 175 

Asp Thr Gly lie Thr Asn His Pro Asp Leu Asn Ala Asn He Leu Pro 

180 185 190 

Gly Tyr Asp Phe He ser Asp Ala Ala Met Ala Arg Asp Gly Gly Gly 

195 200 205 

Arg Asp Ser Asn Pro Asn Asp Glu Gly Asp Trp Tyr Gly Ala Asn Glu 

210 215 ^ 220 

Cys Gly ser Gly lie Pro Ala ser Asn ser ser Trp His Gly Thr His 
225 230 235 240 

val Ala Gly Thr val Ala Ala val Thr Asn Asn ser Thr Gly Val Ala 

■ n , 245 250 255 

Gly Thr Ala Phe Asn Ala Lys Val val Pro val Arg val Leu Gly Lys 

260 265 270 

cys Gly Gly Tyr Thr Ser Asp lie Ala Asp Ala lie Val Trp Ala Ser 

275 280 285 

Gly Gly Thr Val Ser Gly val Pro Ala Asn Ala Asn Pro Ala Glu Val 

290 295 300 

lie Asn Met Ser Leu Gly Gly Gly Gly Thr Cys Ser Ala Thr Tyr Gin 
305 310 315 320 

Asn Ala lie Asn Gly Ala Val Ser Arg Gly Thr Thr val Val val Ala 

, , 32 5 330 335 

Ala Gly Asn Ser Asn Thr Asn val ser ser Ser Val Pro Ala Asn Cys 

340 345 350 

Ala Asn val lie Ala val Ala Ala Thr Thr ser Ala Gly Ala Arg Ala 

355 360 365 

Ser Phe Ser Asn Tyr Gly Ala Gly He Asp lie Ser Gly Pro Gly Gin 

370 375 380 

Ser He Leu Ser Thr Leu Asn Thr Gly Thr Thr Thr Pro Gly Ser Ala 
385 390 395 400 

Ser Tyr Ala ser Tyr Asn Gly Thr Ser Met Ala Ala Pro His Val Ala 

405 410 415 

Gly val val Ala Leu Met Gin Ser val Ala Pro ser Ala Leu ser Pro 

420 425 430 

Ala Gin val Glu ser He He Lys ser Thr Ala Arg Pro Leu Pro Gly 

435 440 445 

Ala Cys ser Gly Gly cys Gly Ala Gly lie val Asp Ala Asn Ala Ala 

450 455 460 

val Ala Ala Ala lie Asn Gly Gly Gly Pro Asn Pro Gly Gly Asn Val 
465 470 475 480 

Leu Gin Asn Asn val Pro Val Thr Gly Leu Gly Ala Ala Thr Gly Ala 

485 490 495 

Glu Leu Asn Tyr Thr val Ala val Pro Ala Gly Ser ser Gin Leu Arq 
, , 500 505 510 y 

Val Ala lie ser Gly Gly ser Gly Asp Ala Asp Leu Tyr Val Arg Gin 

515 520 525 

Gly ser Ala Pro Thr Asp Thr Thr Tyr Thr Cys Arg Pro Tyr Leu ser 

530 535 540 

Gly Asn ser Glu Thr Cys Thr lie Asn ser Pro Ala Ala Gly Thr Tro 
545 n n 550 555 560 

Tyr val Arg val Lys Ala Tyr ser Thr Phe ser Gly Leu Thr Leu Asn 
565 570 575 

Ala Gin Tyr 

<210> 71 
<211> 1620 
<212> DNA 
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<213> Unknown 
<220> 

<223> Obtained from an environmental sample. 
<400> 71 

atgcaacgat cacgacgcct cgtcgtcacg gtgttgacgc tggcactctg cctgatggcg 60 

gtaccggccg gcgctgccgc tcctgaccag cctgcggccc ccgaaggggt gcccggcgcc 120 

cccgatcgga tacccgccgc gaccgagacg ccggacacgc ctctgcccgg agccgatcgt 180 

gccgctggcg agcccgcccc cgtgctgggc tccgaccatc ccgaggcgat cgaggggcgc 240 

tacatcgtcg tgttccgcga ggatgccgca cagggtgagg tagcccgggc ggccgagcgg 300 

gccaccgctc gcggcgcgac ggtgcacgcc acgtaccgcc acgccctgca cgggttcgcg 360 

gccaccctcc ccgagcaggc gctgggggcg ctcacgcgca acccgaacgt cgcgttcatc 420 

gacgcggacc ttgccgtctc gatcgagcag gtgcagagcc ccgcgacctg gggcctggac 480 

cgcatcgacc agcggcgcct gccgctggac aaccaatacc actacaccca caccggcgcg 540 

ggcgtgcacg cctacatcat cgacaccggg atccacgaca cccacgccga gttcggcggt 600 

cgcgcgcacc tcgcgttcac ggcgatccac gacggcctcg gcgcccgcga ctgcagcggc 660 

cacggtaccc acgtcgcggg caccgtcggg ggccagacct acggcgtcgc gaaggccgtg 720 

cagctgtact ccgtccgggt gctcgactgc ctgggcggcg gcacgatggc tggcgtcatc 780 

aacggcgtcg actgggtcac ggccaaccac gtcaagccag ccgtggccaa catgagcctc 840 

ggcggcctgg ccagctcggc gctcgacacg gccgtgaaca actcgatcaa cgccggggtc 900 

cactacgtcg tggccgctgc caacagcagc gccgacgcgt gcggcttctc ccccgctcgg 960 

gtgagccggg cgctgacggt cggcgccagc accagttcgg acgcgcgcgc ggcattcagc 1020 

aactacggaa cctgcgtcga cctgttcgcc cccggccaga gcatcacgtc ggcatggcac 1080 

acgagcaaca cggcgacgaa tacgagcagc ggcacgtcga tggccgcgcc gcacgtcgct 1140 

ggtgtcgtcg ccctgtatct gcagcagggc aaccagacgc ccgcatgggt ccacggcgtg 1200 

gtcacgagcc agtcgacgca tgggctgctg agcgggatcg ggccgggttc gccgaaccgc 1260 

ctgctgtact ccctgatccc cgcgcgcatc accaccgcgg ccccttgcag ctaccccgag 1320 

cggttccgcg ggttgctggc gcggacgggt gactggcatt tcctgccggt gattccggag 1380 

tacgggtaca actcgcaggc aggggtccat cgcgcctgcg tgaccggccc cgccggcgcg 1440 

accctaggcc tgcacctgtt ctggtggaac ggctcccagt ggcaactcgt ccgcagcgcc 1500 

cagtcggtga acggttcagt cgccagcatc acgcacagtg gcgccgccgg gtggtacacc 1560 

tggcgagtgg attcgacgtc cggctcgggc acctacacct tctcgatgca gcgaccgtag 1620 

<210> 72 
<211> 539 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (1) . . . (25) 

<400> 72 

Met Gin Arg ser Arg Arg Leu Val Val Thr Val Leu Thr Leu Ala Leu 

1 5 . 10 15 

cys Leu Met Ala Val Pro Ala Gly Ala Ala Ala Pro Asp Gin Pro Ala 

20 25 30 

Ala pro Glu Gly val Pro Gly Ala Pro Asp Arg He Pro Ala Ala Thr 

35 40 ~ 45 

Glu Thr Pro Asp Thr Pro Leu Pro Gly Ala Asp Arg Ala Ala Gly Glu 

50 55 60 

Pro Ala Pro val Leu Gly ser Asp His Pro Glu Ala He Glu Gly Arg 
65 70 75 80 

Tyr ile Val val Phe Arg Glu Asp Ala Ala Gin Gly Glu val Ala Arg 

85 90 95 

Ala Ala Glu Arg Ala Thr Ala Arg Gly Ala Thr Val His Ala Thr Tyr 

, 100 105 110 

Arg ms Ala Leu His Gly Phe Ala Ala Thr Leu Pro Glu Gin Ala Leu 

115 . 120 125 

Gly Ala Leu Thr Arg Asn Pro Asn Val Ala Phe lie Asp Ala Asp Leu 

130 135 140 

Ala val ser lie Glu Gin Val Gin Ser Pro Ala Thr Trp Gly Leu asd 
145 150 155 160 

Arg lie Asp Gin Arg Arg Leu Pro Leu Asp Asn Gin Tyr His Tyr Thr 
165 170 175 
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His Thr Gly Ala Gly val His Ala Tyr He He Asd 

180 185 
Asp Thr His Ala Glu Phe Gly Gly Arg Ala His Leu 

. 195 200 
lie Hns Asp Gly Leu Gly Ala Arg Asp Cys ser Glv 
.. 2 3-° 215 220 

val Ala Gly Thr val Gly Gly Gin Thr Tyr Gly Val 
225 230 235 

Gin Leu Tyr Ser val Arg val Leu Asp cys Leu Gly 

245 250 
Ala Gly val lie Asn Gly val Asp Trp val Thr Ala 

260 265 
Pro Ala Val Ala Asn Met ser Leu Gly Gly Leu Ala 

, 275 280 
Asp Thr Ala Val Asn Asn ser He Asn Ala Gly val 
, 290 295 ' 300 

Ala Ala Ala Asn ser ser Ala Asp Ala Cys Gly phe 
3 °5 310 315 

Val ser Arg Ala Leu Thr Val Gly Ala ser Thr Ser 

325 330 
Ala Ala Phe Ser Asn Tyr Gly Thr cys val Asp Leu 

340 345 
Gin Ser lie Thr ser Ala Trp His Thr Ser Asn Thr 

355 360 
ser Ser Gly Thr ser Met Ala Ala Pro His val Ala 
370 375 380 

Leu Tyr Leu Gin Gin Gly Asn Gin Thr pro Ala Trp 
385 390 395 

val Thr ser Gin Ser Thr His Gly Leu Leu ser Glv 

405 410 
Ser Pro Asn Arg Leu Leu Tyr Ser Leu He Pro Ala 

420 425 
Ala Ala Pro cys Ser Tyr Pro Glu Arg Phe Arg Gly 

, 435 440 
Thr Gly Asp Trp His Phe Leu Pro val lie Pro Glu 
450 455 460 

ser Gin Ala Gly val His Arg Ala Cys val Thr Gly 
465 470 475 

Thr Leu Gly Leu His Leu Phe Trp Trp Asn Gly ser 

485 490 
Val Arg Ser Ala Gin ser val Asn Gly ser val Ala 

500 505 
Ser Gly Ala Ala Gly Trp Tyr Thr Trp Arg val Asp 

, 515 520 
Ser Gly Thr Tyr Thr Phe ser Met Gin Arg Pro 
530 535 

<210> 73 
<211> 1836 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 73 

atgcaacagc acagcaagat ggcccccgtg ttgaagtttt gcgcggcggc cctgatcgcc 60 

ctggggtcga cggcagccca cgccggtccg cacgacgcgg catcaccccg cttcatcacc 120 

cagaccgacc gcctgatcat ccgctacaag gatgcggtcg acacctcgaa gtcccagacg 180 

ccggtggccc cgcgtcccat tcccgaggca cgcaaggccc agctcgaccg cgccggccag 240 

ggcttcggcg cgaccctgcg cgcactgcgc gcgaccgcca acggcgccca cgtcctgcag 300 

ctcagccgca ccatgtcgct ggacgaagcg aagcagctgg cggccgacct gaaggcgcgc 360 

gacgccaacg tcgagtacgc cgagccggac cgcatcatga ccgcgctggc cacgccgaqc 420 

gaccccagct acagccagca gtgggacctg tatgaagcca agggcggcat caacgtgcag 480 

gccgcctggg acaagtcgac cggcagcggc atcaacgtgg ccgtgatcga caccggctac 540 

cgtccgcatg ccgacctggc cggccagatc ctgcaaggct acgatttcat caccaacacc 600 

a " a ^99" a acgacggggg cggccgcgac agcgacgcca gcgatccggg cgactggacc 660 

ccggccggca gctgctcggc aggtacgccg gcccaggacc aggcctccgg ctggcacggc 720 
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acccacgtgg ccggcaccat cgccgcgcgc gccaacaacg gcgccggcat cgcgggcatc 780 

SSrS^S ^ aga 3 cg ! ccc gg c 9cgc gtgctgggcc gctgcggcgg ctacacctcg 840 

I5£ a 3 cflccfl ac 9ccatcgt ctgggcttcg ggcggcagcg tgaacggcgt gccggcgaat 900 

gccaacaagg cgcgcgtgct gaacctgtcg ctgggcggca gcggcggctg cgacagcacg 960 

a^r^ aa ^ ?S^ aacaB t 9cgcgctcg cgcggcgcgg tggtcgtggt cgccgccggc 1020 

^ c 9 at 9 cc 9 c gggctccagc ccggccaact gcgccggEgt gatcgcggtg 1080 

88K2!8i cg 9 cc 9cagcgg cggcaaggcc tcgtactcga actacggcia Eacggtcgac 1140 

f^ggcggcgc cgggcggcga cagcggcgcc ggcatcctgt cgacgctgaa cagcggcacc 1200 

n^™ Cgg £ c 99 c 9 aca 9 ctacgcctac tacatgggca cctcgatggc cgccccgcac 1260 

SS&ES&Z 1 399 cc g c 9 ct gatgctgtcg gcgaacccga acctgacccc ggacgaggtc 1320 

%tSS£%5£i t 9 aa 9 tc 9 ac cgcgcgcgcc ttcccggcca cctgcaacgg Etgcggcagc 1380 

i2£XS«S a ^2 cagc c 9 cc 9 tcaac gcgtcgctgc ctgccggcag cacgcccacg 1440 

cgggctggac cgaatgcgcg cccgaaaacg gcacctgctc gttcagcggc 1500 

%E£3f2£ J« 9 ? acg 2 c g5 c gg ta cc agcttcgtct cgaagatcgt gaccggttcc 1560 

tS&EESi cgaacgccgt gttcggcgat ccgctgccga acgtggtcaa gtcgtgcagc 1620 

SSrS^f ^gg^g cgtgccgacc tggaccaact gcgcgggcga gggcggcacc 1680 

S£J2E tca g c gg cacc cg cgaagtgcgc tacggcgcca acaacaactt cgtgtcgcgc 1740 

gtcttcaccg gcgccgccgt gtgctcgaat gccaccttcg gcgatccggt gccgaacgtg 1800 

gtcaaggcct gcagctattc cagcgtcacg Eaataa yu 9 t9aat9tg gjg 

<210> 74 
<211> 611 
<212> prt 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(28) 

<400> 74 

Met Gin Gin His ser Lys Met Ala Pro val Leu Lys Phe Cys Ala Ala 

1 5 10 15 

Ala Leu lie Ala Leu Gly Ser Thr Ala Ala His Ala Gly Pro His Asp 

20 25 30 

Ala Ala ser pro Arg Phe lie Thr Gin Thr Asp Arg Leu lie He Arg 

35 40 45 

Tyr Lys Asp Ala Val Asp Thr Ser Lys Ser Gin Thr pro val Ala Pro 

50 55 60 

Arg pro lie Pro Glu Ala Arg Lys Ala Gin Leu Asp Arg Ala Gly Gin 

70 75 80 

Gly Phe Gly Ala Thr Leu Arg Ala Leu Arg Ala Thr Ala Asn Gly Ala 

85 90 95 

His val Leu Gin Leu Ser Arg Thr Met ser Leu Asp Glu Ala Lys Gin 

, 100 105 110 

Leu Ala Ala Asp Leu Lys Ala Arg Asp Ala Asn val Glu Tyr Ala Glu 

115 , 120 125 

Pro Asp Arg lie Met Thr Ala Leu Ala Thr Pro Ser Asp Pro ser Tyr 

135 140 
ser Gin Gin Trp Asp Leu Tyr Glu Ala Lys Gly Gly He Asn val Gin 
145 150 155 160 

Ala Ala Trp Asp Lys Ser Thr Gly Ser Gly lie Asn val Ala Val He 

165 170 175 

Asp Thr Gly Tyr Arg pro His Ala Asp Leu Ala Gly Gin lie Leu Gin 

_ 180 185 190 

Gly Tyr Asp Phe lie Thr Asn Thr Thr Met Ala Asn Asp Gly Gly Gly 

195 200 205 

Arg Asp Ser Asp Ala Ser Asp Pro Gly Asp Trp Thr Pro Ala Gly Ser 

21° _ , 215 220 

Cys ser Ala Gly Thr Pro Ala Gin Asp Gin Ala Ser Gly Trp His Glv 
2?5 230 235 240 

Thr his Val Ala Gly Thr lie Ala Ala Arg Ala Asn Asn Gly Ala Gly 

245 250 255 

He Ala Gly lie Ala Tyr Asn Ala Lys He Val Pro Ala Arg val Leu 

260 265 270 

Gly Arg Cys Gly Gly Tyr Thr Ser Asp He Ala Asp Ala lie Val Trp 
275 280 285 
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Ala Ser Gly Gly ser Val Asn Gly val Pro Ala Asn Ala 

290 295 300 

Arg Val Leu Asn Leu Ser Leu Gly Gly ser Gly Gly Cys 
305 310 315 

Thr Gin Asn Ala lie Asn ser Ala Arg Ser Arg Gly Ala 

n , 325 330 

val Ala Ala Gly Asn ser Asn Val Asp Ala Ala Gly Ser 

340 345 
Asn Cys Ala Gly val He Ala val Ala Ala Val Gly Arg 
, 355 360 365 

Lys Ala ser Tyr ser Asn Tyr Gly Asn Thr val Asp Val 

n 370 375 380 

Gly Gly Asp Ser Gly Ala Gly lie Leu Ser Thr Leu Asn 
385 390 395 

Thr Thr pro Ala Gly Asp ser Tyr Ala Tyr Tyr Met Gly 

405 410 
Ala Ala Pro His val Ala Gly val Ala Ala Leu Met Leu 

420 425 
Pro Asn Leu Thr Pro Asp Glu val Glu Ala Lys Leu Lys 
, 435 440 445 

Arg Ala Phe Pro Ala Thr cys Asn Gly cys Gly ser Gly 

, 450 455 460 

Ala Ala Ala Ala Val Asn Ala ser Leu Pro Ala Gly ser 
465 470 475 

Pro Pro Ala ser Gly Trp Thr Glu cys Ala Pro Glu Asn 

485 490 
ser Phe Ser Gly Thr Arg Glu Val Arg Tyr Gly Ala Gly 

500 505 
val Ser Lys He val Thr Gly ser Val Ala cys ser Asn 
515 520 * 525 

Gly Asp Pro Leu Pro Asn val val Lys ser cys ser Tyr 

u 530 "5 540 

Thr Val Ser val Pro Thr Trp Thr Asn cys Ala Gly Glu 
545 550 555 

Cys ser Phe ser Gly Thr Arg Glu Val Arg Tyr Gly Ala 

565 570 
Phe val Ser Arg Val Phe Thr Gly Ala Ala Val cys ser 

580 585 
Phe Gly Asp Pro val Pro Asn val val Lys Ala cys ser 
595 600 605 

Val Thr Gin 
610 

<210> 75 
<211> 2262 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 75 

atgtccagat cacatcacac tgtactactg atcggcgtta gcttactggc aagcgcagta 60 

tcaaatgcta tggccgcatc aacagactca ttgcgccagg cagcagaaca agccagcagc 120 

gatcgctata tcgtaaaata taaagacaac agtctgagta aagatccact tctcaaccgc 180 

agtaaagctg caaaagatag tgcgctatca gcattaacct ctaacagcga acgtttaagc 240 

cggcaaggtg cacgtgttca ccatgttctg gccaaacgta acgccatagc agccgagcta 300 

agccctgcca cggttaaagc gttaaaagca gatcctaatg tggaatatgt cgagcgcgat 360 

ttaccgcgtt ttcctatgtc gcagcaagtg ccttacggtt ataccatggt gcaggccgat 420 

ctggtcagtg atcagtttgc ctctaaccag acggtatgtg ttatcgactc tggcctgggc 480 

ttaccacatg aagactttaa cgatgccaat atcaccggca ccaatgatat aggtaccggt 540 

aactggttcg acgccggtgg cccacacggt acacatgtag ccggtaccat tgctgcgctg 600 

aataataatg ttggtattgt tggcgtattg cccaacggca atgtgaaact gcatatcatt 660 

aaagtattta acgccggtgg ctggggttac tcttccactc tggcacatgc ggtagatacc 720 

tgtgtgcaaa acggctctac cgtaattaat atgagcttag gcggtgccgg ctcaaacgta 780 

acagagcgta acgccatgca ggccgcctat gacgccggtg tgttacttgt tgcagcagcg 840 

ggtaatggcg gcaatactgc catgtcgtat ccggcttctt atgattctgt cgtatcagtt 900 

gcagcggttg acgacaccaa agcccacgct gacttttcgc agcgtaatac ccaggtagaa 960 
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ctggcaggcc cgggtgtagc ggtaatgagt acttatccaa ccggtacagg cctggaaacc 1020 

agcctgacgg ttaacggtac aacctacagt accaacccgt tcgaaggctc tgccatggcc 1080 

agtttgaatg cggaactggc cagctgcggc cttgcggtaa atacctgtac cggcgttacc 1140 

gataaaatct gtctgatcca gcgcggcgaa gtatctttcg cacaaaaagt ggaatcctgt 1200 

caggctggcg gtggtattgg cgcggttatt tataacaacg aaccaggcaa tttcagcggc 1260 

accttaggtg acgcccccac tactaatata gtagcgttaa gcgtatcgca ggaagatggc 1320 

cagttgttgg ttgcagaagt aggtaacgat gccagcttat ttgccggccc gtctaactat 1380 

ggcctgatgg acggtacctc tatggcgtcg ccgcatgtag ccggtgtagc agcattggta 1440 

tggagccatt acccggattg tagcaatgca caaatccgca gtgctttagc agcaacagca 1500 

gaagatttag gcgccgctgg gcgtgataca tcttatggct atggcttggt acaagccaaa 1560 

gccgcggtag attatctggc cgagtttggc tgtgacggcg acggtgacga taacgagcca 1620 

ccaccaccaa ccggcacaga actgagtaac ggtgtaacag tatcaggcat cagtgctgct 1680 

gccggtgaag aactgctgta cacgctggcc gtacctgcag gtgccagcaa cctgtcgttt 1740 

gttatgaatg gcggtaccgg cgatgccgat ctgtatgtca agtttggcag cgagccaacc 1800 

gcatcaaact gggactgccg gccttacctg tttggtaaca acgaaagctg tgctatcgac 1860 

ccggcacaaa ccggtactta ctttgttaag ttagtagcat acagcgcctt taccggtgta 1920 

aaccttaccg gtagctttac cgcaccggat ttaccggatg caggcggcga aaccattacc 1980 

aacatcaaca tagcgcgccg ggcctggcag cactacacgc tggacgtacc ggaaggtatg 2040 

gcacagctaa ctgttgaaat cagtggtggc agcggtgatg ctgatctgta cgtgaagcat 2100 

ggcagccagc ctaccagcgg tagctatgat tgccggccaa ataaaaacgg caatagcgaa 2160 

acctgtgtta ttaacaaccc gcaagccggt gtatggcatc tgtcagttta tgccttccgg 2220 

gcggtaagcg gcttaacact ggtaagtgaa taccaaccgt aa " 2262 

<210> 76 
<211> 753 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CQ-..C25) 

<400> 76 

Met Ser Arg Ser His His Thr Val Leu Leu He Gly Val ser Leu Leu 

1 5 10 15 

Ala ser Ala val Ser Asn Ala Met Ala Ala Ser Thr Asp Ser Leu Arg 

20 25 30 

Gin Ala Ala Glu Gin Ala ser ser Asp Arg Tyr lie val Lys Tyr Lys 

35 40 45 

Asp Asn ser Leu ser Lys Asp Pro Leu Leu Asn Arg ser Lys Ala Ala 

50 55 60 

Lys Asp Ser Ala Leu ser Ala Leu Thr Ser Asn ser Glu Arg Leu ser 
65 70 75 80 

Arg Gin Gly Ala Arg Val His His Val Leu Ala Lys Arg Asn Ala lie 

85 90 95 

Ala Ala Glu Leu ser Pro Ala Thr val Lys Ala Leu Lys Ala Asp Pro 

n , 100 105 110 

Asn val Glu Tyr val Glu Arg Asp Leu Pro Arg Phe Pro Met ser Gin 

„ H5 120 ^ 125 

Gin Val Pro Tyr Gly Tyr Thr Met Val Gin Ala Asp Leu Val ser Asp 

n 130 135 140 

Gin Phe Ala Ser Asn Gin Thr Val cys val lie Asp ser Gly Leu Glv 
145 m 150 155 160 

Leu Pro His Glu Asp Phe Asn Asp Ala Asn He Thr Gly Thr Asn Asp 

165 170 175 

lie Gly Thr Gly Asn Trp Phe Asp Ala Gly Gly Pro His Gly Thr His 

180 185 190 

val Ala Gly Thr lie Ala Ala Leu Asn Asn Asn val Gly lie val Gly 

195 n 200 205 

val Leu Pro Asn Gly Asn val Lys Leu His lie lie Lys Val Phe Asn 

,210 215 220 

Ala Gly Gly Trp Gly Tyr Ser Ser Thr Leu Ala His Ala Val Asp Thr 
225 230 235 P 240 

Cys val Gin Asn Gly ser Thr Val lie Asn Met Ser Leu Gly Gly Ala 

245 250 255 

Gly ser Asn Val Thr Glu Arg Asn Ala Met Gin Ala Ala Tyr Asp Ala 
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260 265 270 

Gly Val Leu Leu Val Ala Ala Ala Gly Asn Gly Gly Asn Thr Ala Met 

275 280 285 

ser Tyr Pro Ala ser Tyr Asp Ser Val Val Ser Val Ala Ala val Asp 

290 295 300 

Asp Thr Lys Ala His Ala Asp Phe ser Gin Arg Asn Thr Gin Val Glu 
305 310 315 320 

Leu Ala Gly Pro Gly Val Ala Val Met Ser Thr Tyr Pro Thr Gly Thr 

325 330 335 

Gly Leu Glu Thr Ser Leu Thr val Asn Gly Thr Thr Tyr Ser Thr Asn 

340 345 350 

Pro Phe Glu Gly ser Ala Met Ala Ser Leu Asn Ala Glu Leu Ala Ser 

, 355 360 365 

cys Gly Leu Ala Val Asn Thr Cys Thr Gly Val Thr Asp Lys lie Cys 

370 375 380 

Leu lie Gin Arg Gly Glu val Ser Phe Ala Gin Lys Val Glu Ser cys 
385 390 395 400 

Gin Ala Gly Gly Gly lie Gly Ala Val lie Tyr Asn Asn Glu Pro Gly 

405 410 415 

Asn Phe Ser Gly Thr Leu Gly Asp Ala Pro Thr Thr Asn lie Val Ala 

420 425 430 

Leu Ser val Ser Gin Glu Asp Gly Gin Leu Leu val Ala Glu Val Gly 

435 440 445 

Asn Asp Ala Ser Leu Phe Ala Gly pro ser Asn Tyr Gly Leu Met Asp 

450 455 460 

Gly Thr ser Met Ala Ser Pro His Val Ala Gly Val Ala Ala Leu Val 
465 470 475 480 

Trp ser His Tyr Pro Asp Cys ser Asn Ala Gin lie Arg ser Ala Leu 

485 490 495 

Ala Ala Thr Ala Glu Asp Leu Gly Ala Ala Gly Arg Asp Thr ser Tyr 

500 505 K 510 

Gly Tyr Gly Leu Val Gin Ala Lys Ala Ala Val Asp Tyr Leu Ala Glu 

n 515 520 525 

Phe Gly cys Asp Gly Asp Gly Asp Asp Asn Glu Pro Pro Pro Pro Thr 

530 535 540 

Gly Thr Glu Leu ser Asn Gly val Thr val Ser Gly He Ser Ala Ala 
545 550 555 560 

Ala Gly Glu Glu Leu Leu Tyr Thr Leu Ala val Pro Ala Gly Ala ser 

u 56 n 5 570 575 

Asn Leu Ser Phe Val Met Asn Gly Gly Thr Gly Asp Ala Asp Leu Tyr 

580 585 590 

val Lys Phe Gly ser Glu Pro Thr Ala Ser Asn Trp Asp Cys Arg Pro 

595 600 605 

Tyr Leu Phe Gly Asn Asn Glu ser Cys Ala lie Asp Pro Ala Gin Thr 

610 615 620 

Gly Thr Tyr Phe Val Lys Leu val Ala Tyr Ser Ala Phe Thr Gly val 
625 630 635 J 640 

Asn Leu Thr Gly ser Phe Thr Ala Pro Asp Leu Pro Asp Ala Gly Gly 

645 650 655 

Glu Thr lie Thr Asn He Asn lie Ala Arg Arg Ala Trp Gin His Tyr 

660 665 670 

Thr Leu Asp val Pro Glu Gly Met Ala Gin Leu Thr val Glu lie ser 

675 680 685 

Gly Gly Ser Gly Asp Ala Asp Leu Tyr Val Lys His Gly Ser Gin Pro 

690 695 700 

Thr ser Gly Ser Tyr Asp cys Arg Pro Asn Lys Asn Gly Asn Ser Glu 
705 710 715 720 

Thr cys Val lie Asn Asn Pro Gin Ala Gly val Trp His Leu Ser val 

725 730 735 

Tyr Ala Phe Arg Ala Val Ser Gly Leu Thr Leu Val ser Glu Tyr Gin 
740 745 750 

Pro 

<210> 77 
<211> 2136 
<212> DNA 
<213> Unknown 
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<220> 

<223> Obtained from an environmental sample. 
<400> 77 

atgcctcacg tcaaatttgg aaccagtgat gaaccgggat tcgagttgga agagagtggc 60 

gacctgatcg cggtgcgtac ccacagccgg cgttcggtcg tgggtgcggg tccggtgatg 120 

ccgcccacgg ctgccgaagt cagtgatggc gaactcgtgg ccagttttcc cgaggctggg 180 

gtcgaggtgt accgagtgcc cgccgctgat cgctcactcg accaacggaa gctggaacta 240 

cgggcggccc ctgacgtgca gttcgccggt tcggtgctgg tccgcccagg ttcggacgaa 300 

cctgtgctgt atacggagaa cctgtatatc cgcttccggg aggatctcga tccggatgac 360 

tgcgaagcga tcatccgtca ggctggcctg acggtgaagc aacgtctgga tttcgccacc 420 

aacgcctact tcctggccgc tcccgagggg acgggacagc gcgtcttcga catcgcgttg 480 

gagctgttga agcgcaacga cgtgatctat tgccatccgg aactgatcga gcgacgcgta 540 

cacaagcaac gcatctttcc tgaacaatgg cacctgaagg cgaccagcat caatggcacg 600 

gcggtgaatg cccatgcgaa tgtcggggcg gctcacgcca tcacgctggg cgccggggtc 660 

acgatcgcgg tcatcgacga cggggtggac atcgatcacc cggagttcag cgcaacgggc 720 

aagattattg cccctcgcga cgccacgttg caaacgaatg atccccgtcc aaaggacacg 780 

gtcccgagtc ggcgcgggga aaaccatggc acggcgtgcg ccggcgtggc atgcgccggt 840 

ggaaccgatg gtgcggccgg cgttgctccg ctggcccggc tgatgcccat tcggttgcga 900 

agtggcctgg ggtcggttcg cgaggccgag gccttccaat gggcagccga caatggagcg 960 

gacatcatct cgtgcagttg gggaccgcgc gacggggact ggtggaatcc gaacgaccca 1020 

ctgcacaacc atgtcttcca actgccggcg agcacccgcg acgcaatcga ctacgccgta 1080 

agtgaaggcc gcggaggaaa aggctgcgtc atcctgtttg ccgccggcaa cggaaacgag 1140 

tcggtggata acgatggcta tgcgagctac cacaaggtca ttgcggtggc ggcgtgcaac 1200 

gaccgaaata cgcgcagcgt ctacagcgac tttggcaagg ccatctggtg ctcgttcccc 1260 

agcagtgact tcggccacgc cccgttcaat catccccagc cgctgactcc cggaatctgq 1320 

acgaccgacc ggatggggcg ctttggatac aaccccggaa acgtccgttt cggcgacgcc 1380 

gccggcaact atacgaacga ctttggaggt acctccagtt cctgcccggg tgcggctggc 1440 

gtcgccgctt tagtgctgtc ggtcaatccg gccctgcgtt ggaacgaggt gaaggatctc 1500 

ttacgccgcg cctgcgatcg gatcgacttg gcgaatggcc aatacgacgc cgaggggcac 1560 

agccacttct atgggtacgg ccggctaaac gccgagacgg ccgtgaagct cgccaagcag 1620 

tccgtgggga aactggtgat tatcaacaag ttgctcaacg aaccaattcc ggatttgggc 1680 

agcgtgcaga caaccatcga cgttacggaa acggaccccg tggagaagtt ggctgtctcg 1740 

gtccgcctgg agcacacctg gatcggggac ttggttatca cggcgattgc tccgtccaac 1800 

accggacaag gaaaaatcgt cctgcacaat cgggcgggtg gcagccgcaa gaacattgac 1860 

atgctgtacg atccttccaa tactcccaag ctgggtgctc ttgccggaaa gaagtgtagc 1920 

ggcacctgga cgatcaaagt cgaggatcag gccgcccagg actcgggcac cttgatccag 1980 

gtcggcttgc acttgtttct gccagccgct cagtcggacg gtgccgggga cggggcccgc 2040 

gccgcggtgg cctcacaagc cgcgacagga aaaacgaaac gagcggctgc gaagaaaaca 2100 

gccgctcgcc gaacccgcgc gaagaaaaaa cgataa 2136 

<210> 78 
<211> 711 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 78 

Met Pro His Val Lys Phe Gly Thr Ser Asp Glu Pro Gly Phe Glu Leu 

1 5 10 15 

Glu Glu Ser Gly Asp Leu lie Ala Val Arg Thr His Ser Arg Arg Ser 

20 25 30 

Val val Gly Ala Gly Pro Val Met Pro Pro Thr Ala Ala Glu val ser 

35 40 45 

Asp Gly Glu Leu val Ala Ser Phe Pro Glu Ala Gly Val Glu val Tyr 

50 55 60 

Arg val Pro Ala Ala Asp Arg Ser Leu Asp Gin Arg Lys Leu Glu Leu 
65 70 75 80 

Arg Ala Ala Pro Asp val Gin Phe Ala Gly ser Val Leu Val Arg Pro 

85 90 95 

Gly ser Asp Glu Pro val Leu Tyr Thr Glu Asn Leu Tyr lie Arg Phe 

100 105 110 

Arg Glu Asp Leu Asp Pro Asp Asp cys Glu Ala lie lie Arg Gin Ala 

^ 120 125 

Gly Leu Thr val Lys Gin Arg Leu Asp Phe Ala Thr Asn Ala Tyr Phe 
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130 135 140 

Leu Ala Ala Pro Glu Gly Thr Gly Gin Arg val phe Asp He Ala Leu 
J 45 , 150 155 160 

Glu Leu Leu Lys Arg Asn Asp val He Tyr Cys His Pro Glu Leu He 

165 170 175 

Glu Arg Arg yal His Lys Gin Arg He Phe Pro Glu Gin Trp His Leu 

180 185 190 

Lys Ala Thr ser lie Asn Gly Thr Ala Val Asn Ala His Ala Asn val 

195 200 205 

Gly Ala Ala His Ala He Thr Leu Gly Ala Gly val Thr lie Ala Val 

, 210 215 220 

lie Asp Asp Gly val Asp He Asp His Pro Glu Phe ser Ala Thr Gly 
225 230 235 240 

Lys lie He Ala Pro Arg Asp Ala Thr Leu Gin Thr Asn Asp Pro Arg 

245 250 255 

Pro Lys Asp Thr val Pro ser Arg Arg Gly Glu Asn His Gly Thr Ala 

260 265 270 

Cys Ala Gly val Ala cys Ala Gly Gly Thr Asp Gly Ala Ala Gly val 

_ 275 280 285 

Ala Leu Ala Ar 9 Leu Met Pro lie Arg Leu Arg Ser Gly Leu Glv 

290 295 300 

ser val Arg Glu Ala Glu Ala Phe Gin Trp Ala Ala Asp Asn Gly Ala 
305 310 315 320 

Asp lie lie Ser Cys Ser Trp Gly Pro Arg Asp Gly Asp Trp Trp Asn 

325 330 335 

Pro Asn Asp Pro Leu His Asn His val Phe Gin Leu Pro Ala ser Thr 

n 340 345 350 

Arg Asp Ala He Asp Tyr Ala val ser Glu Gly Arg Gly Gly Lys Gly 
_ 355 360 365 

Cys Y2l 11 e Leu Pne Ala Ala Gl y Asn Gly Asn Glu ser val Asp Asn 

370 375 380 

Asp Gly Tyr Ala Ser Tyr His Lys Val He Ala Val Ala Ala Cys Asn 
385 390 395 400 

Asp Arg Asn Thr Arg Ser Val Tyr ser Asp Phe Gly Lys Ala He Trp 

405 410 415 

cys ser Phe Pro Ser Ser Asp Phe Gly His Ala Pro Phe Asn His Pro 

420 425 430 

Gin Pro Leu Thr Pro Gly lie Trp Thr Thr Asp Arg Met Gly Arg Phe 

435 440 445 

Gly Tyr Asn Pro Gly Asn Val Arg Phe Gly Asp Ala Ala Gly Asn Tyr 

, 450 455 460 

Thr Asn Asp Phe Gly Gly Thr Ser ser ser cys Pro Gly Ala Ala Gly 
465 470 475 480 

Val Ala Ala Leu val Leu ser val Asn Pro Ala Leu Arg Trp Asn Glu 

485 490 495 

val Lys Asp Leu Leu Arg Arg Ala cys Asp Arg lie Asp Leu Ala Asn 

500 505 510 

Gly Gin Tyr Asp Ala Glu Gly His ser His Phe Tyr Gly Tyr Gly Arg 

515 n 520 525 

Leu Asn Ala Glu Thr Ala val Lys Leu Ala Lys Gin ser val Gly Lys 

530 535 540 

Leu val lie lie Asn Lys Leu Leu Asn Glu Pro lie Pro Asp Leu Glv 
545 550 555 560 

Ser val Gin Thr Thr He Asp val Thr Glu Thr Asp pro val Glu Lys 

565 570 575 

Leu Ala val Ser Val Arg Leu Glu His Thr Trp lie Gly Asp Leu Val 

580 585 590 

lie Thr Ala lie Ala Pro ser Asn Thr Gly Gin Gly Lys lie Val Leu 

595 600 605 

His Asn Arg Ala Gly Gly ser Arg Lys Asn lie Asp Met Leu Tyr Asp 

610 615 620 

Pro ser Asn Thr Pro Lys Leu Gly Ala Leu Ala Gly Lys Lys cys Ser 
625 630 635 640 

Gly Thr Trp Thr lie Lys val Glu Asp Gin Ala Ala Gin Asp ser Gly 

645 650 655 

Thr Leu lie Gin val Gly Leu His Leu Phe Leu Pro Ala Ala Gin ser 

, 660 665 670 

Asp Gly Ala Gly Asp Gly Ala Arg Ala Ala Val Ala ser Gin Ala Ala 
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, . 675 680 685 

Thr 5lX Lys Thr L y s Ar 9 Ala Ala Ala L Y S L y s T hr Ala Ala Arg Arg 

, 690 695 700 

Thr Arg Ala Lys Lys Lys Arg 
705 710 

<210> 79 

<211> 1407 

<212> DNA 

<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 79 

atgcctcaag cctcttccca ggccagcaac gccttcaccg aaatcgacac cttccgccac 60 

ctgtacgacc gcggcgacgg tcaggtcaac ggcaaaccgt cgttcaccgc cgaccaggcc 120 

gccgccgaga tcctgcgcaa gggcatgtcc tggcaggaca agaacggcga cggcaagatc 180 

gacctcagct ataccttcct gaccgacaag cctgccaact acaacccgaa actgggcaac 240 

ttcggcgagt tcagcgccct gcagaaagcc caggccgtgc tcgccatgca atcctgggcc 300 

gacgtggcca acgtcacctt caccgaaggc aacggcggcg acggccacat gacgttcggc 360 

aactacgacg tcagcaccgg cggcgcggcg ttcgcctacc tgccccaggg cagcagctac 420 

gacggccagt cgtggtacct gatcaacgac cagtaccagg tcaacaagac tcccggcacc 480 

aacaactacg ggcgccagac cctgacccac gaaatcggcc acaccctcgg cctgtcgcac 540 

cccggcgcct acaacgccgg caacggcaac ccgacctacg gtgacgccaa gtacgccgaa 600 

gacacccgcg gctacagcct catgagctac tggagcgaaa gcaacaccgc ccagaacttc 660 

agcaaggacg gcagcggcgc ctacgcgtcg gcgccgttgc tggacgacat cgtggcggtg 720 

cagaaactct acggcgccaa cctgcagacc cgtgccgacg acaccgtcta cggcttcaac 780 

tccaacgccg agcgcgactt ctacagcgcc acctccaaca gctccaaggt ggtgttctcg 840 

gtgtgggacg gcggcggcaa cgacaccctg gacttctccg gcttcagcca caaccagaag 900 

atcaacctca atgaaggttc gttctccgac gtcggcggcc tggtgggcaa cgtgtccatc 960 

gcctatggcg tgaccctgga gaacgccatc ggcggttcgg gcaacgacct gctgatcggc 1020 

aacgcggcgg ccaacgaact ggtgggcgga gccggcaacg acctgatcta cggcggtggc 1080 

ggcggcgaca cgctgtgggg cggggaaggg gccgacacct tcgtgttcgg cgcggccagc 1140 

gactcgacca tgaccgcgcc ggactggatc atggatttca ccagcggcct ggacaagatc 1200 

gacctgtcgg gcatcgccgg cttcgccagc ggcgcggcca cgctgaactt cgtcagcggc 1260 

ttcaccggcc atgcgggcga tgcgatcctc acctacttcg cgcagaccaa ccagaccagc 1320 

ctgatgatcg acctgaccgg ccaaggttcg gtggacttcg ccgtgggcgt ggtggggcag 1380 

gcgctggcaa gcgacatcgt cgcgtga y 1407 

<210> 80 
<211> 468 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 80 

Met Pro Gin Ala Ser ser Gin Ala ser Asn Ala Phe Thr Glu He Asp 

1 5 10 15 

Thr Phe Arg His Leu Tyr Asp Arg Gly Asp Gly Gin val Asn Gly Lys 

20 25 30 

Pro ser Phe Thr Ala Asp Gin Ala Ala Ala Glu He Leu Arg Lys Gly 

35 40 45 

Met ser Trp Gin Asp Lys Asn Gly Asp Gly Lys lie Asp Leu Ser Tyr 

50 55 60 

Thr Phe Leu Thr Asp Lys Pro Ala Asn Tyr Asn Pro Lys Leu Gly Asn 
65 70 75 80 

Phe Gly Glu Phe Ser Ala Leu Gin Lys Ala Gin Ala Val Leu Ala Met 

85 90 95 

Gin ser Trp Ala Asp val Ala Asn Val Thr Phe Thr Glu Gly Asn Gly 

n 100 105 110 

Gly Asp Gly His Met Thr Phe Gly Asn Tyr Asp val Ser Thr Gly Gly 

115 120 125 

Ala Ala Phe Ala Tyr Leu Pro Gin Gly ser Ser Tyr Asp Gly Gin Ser 

130 135 140 

Trp Tyr Leu He Asn Asp Gin Tyr Gin val Asn Lys Thr Pro Gly Thr 

Page 73 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 
145 150 155 

Asn Asn Tyr Gly Arg Gin T 
165 

Gly Leu ser His pro Gly A 
180 

Tyr Gly Asg Ala Lys Tyr A 

ser Tyr Trp ser Glu Ser A-., .... „.„ n „„ rilc 
210 215 220 

ser Gly Ala Tyr Ala ser Ala Pro Leu Leu asi 
225 230 23 

Gin Lys Leu Tyr Gly Ala A 
245 

Tyr Gly phe Asn ser Asn A 
260 

Asn Ser ser Lys val val p 
275 

Thr Leu Asp Phe Ser Gly P._ ...... 

, 290 295 300 

Glu Gly ser Phe ser Asp val Gly Gly Leu Val 
305 310 315 

Ala Tyr Gly val Thr Leu G 
325 

Leu Leu lie Gly Asn Ala A 
340 

Asn Asp Leu lie Tyr Gly G 
355 

Glu Gly Ala Asp Thr Phe V_ _ „. . „.„ . 

. 370 375 380 

Thr Ala Pro Asp Trp He Met Asp Phe Thr Ser 
385 390 395 

Asp Leu Ser Gly He Ala G 
405 

Phe Val Ser Gly Phe Thr G 
420 

Phe Ala Gin Thr Asn Gin T 
435 

Gly ser val Asp phe Ala v„ _„ ..... ._. 

450 455 460 

Asp lie val Ala 
465 

<210> 81 
<211> 1629 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 81 

—H 3 * 3 ^ 9 -— 2 cg 5 gt ii g 5 aat catcctg acagtattgt tcgcgacagc ggctcaagcg 60 

gagcgtgtga tcgtgattat gaaagacaag caagctttca aaatggctga ccaagtgtat 120 

aagatgaagg ggtcttacac attaaaaggt ttccatggac aagagtggag cggattgcct 180 

caagttgaag gccaagttga ggacagccta gagcacctga acacgcttat catcgatgca 240 

aaagacgatg cagcgatctc caatctagtg tcaaatccag ctgttgctta tgttgaaaga 300 

gaaatcttcc acgaaggtcc tcgtccagtg cgtggtttcg tagccgctcc tttggcaaaa 360 

tcaaaagccg tttctcaaaa acaaccttgg ggcatttctg ctgtaaaagc tcctgaagca 420 

tggcctctat ctaatgaagg tcagggtgct cgcgttctag tacttgatac tgggatcgat 480 

caagctcacg cttctttgac gaaaaatttc gaagcgggca tggacttcac tggcaagtct 540 

gacggttctg acttcacaga ctctgtaggt cacggaactc acgttgctgg tactattgcq 600 

ggtgtgaaag caagatctgg tttcacaggt gttgctccta aagcaaaagt tttggcaggt 660 

cgtgtttgtt ctgaaaacgg ttgctctaac atcgctatcg ctcaaggtat caactgggqt 720 

attactcaaa acgtagacgt tatctctatg tctttgggtg gtatgtggtc gactcctgca 780 

gagcgtgacg ccgtttctaa agcagacgct gcgggcatca ctgttgtggc ggcttctgqt 840 

aacagcggaa ctccgcgtgt ttctttcccg gcggcattgc caacagttat cgcagtcggc 900 

gcgatcgaca atacattgaa aaaagctgat ttctctcaat ggggtcctga attggctgtt 960 

gttgctccgg gtgtggcggt tgtttcttct gttccaacgg gaacgggtcg tgaagcggct 1020 

Page 74 



Leu 


Thr 


His 
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Tyr 
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Ala 


185 




Glu 


Asp 
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200 




Thr 


Ala 


Gin 


Pro 


Leu 


Leu 


Leu 


Gin 


Thr 






250 


Glu 


Arg 


Asp 




265 


Ser 


Val 


Trp 


280 




ser 


His 


Asn 


Gly 


Gly 


Leu 


Asn 


Ala 


He 






330 


Ala 


Asn 


Glu 




345 




Gly 


Gly 


Gly 


360 


Phe 


Gly 


Ala 


Asp 


Phe 


Thr 


Phe 


Ala 


ser 






410 


His 


Ala 


Gly 




425 


Ser 


Leu 


Met 


440 






Gly 


val 


val 









160 


Gly 


His 


Thr 


Leu 




175 




Gly 


Asn 
190 


Pro 


Thr 


Tyr 


Ser 


Leu 


Met 


205 








Ser 


Lys 


Asp 


Gly 


He 


val 


Ala 


val 








240 


ASp 


Asp 


Thr 


Val 


255 




Ser 


Ala 


Thr 


Ser 




270 






Gly 


Gly 


Asn 


Asp 


285 




He 


Asn 


Leu 


Asn 


Asn 


va i 


Ser 


I le 








320 


ser 


Gly 


Asn 


Asp 






335 


Gly 


Gly 


Ala 


Gly 




350 




Leu 


Trp 


Gly 


Gly 


365 




ASP 


Ser 


Thr 


Met 


Leu 


Asp 


Lys 


He 








400 


Ala 


Thr 


Leu 


Asn 






415 




lie 


Leu 


Thr 


Tyr 




430 




Leu 


Thr 


Gly 


Gin 


445 






Ala 


Leu 


Ala 


Ser 
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g H;! aaa i cg ftttctctgc taaatctggc aaagtaaacg cgacaacttt ccagggtgct 1080 

aaagagatcc tgaatgcaga aactaatgag ttggttgctg taggtcttgg taaaactgaa 1140 

§2i™S gc f a aa 9 ca aacgt aactggtaaa tacgctttga tcagccgtgg tgagatcact 1200 

H552i gata aa 9 tta aaaa cgcgatcgcg gcgggtgctg cgggtgtggt tatctacaat 1260 

aacgctccag gcttgatcca aggttctttg actaacgatg gatctacatt gtcagttcca 1320 

g ii£E catgg tggaacaaac tactggtaac gatatcgtag cgtctttgga aaaaggcgaa 1380 

actgtgaaag ccactttgca aactcttgca actgactact ctgctttcga cggtacttct 1440 

a ;^« aac i c cacac 9tatc tggtgtagtg gctcttatga aagcggcaaa caaggctttg 1500 

acgggcgctc aagtaaaaga catcttgaag caaacagctc aagctttggg accaaacgat 1560 

S^ aaac S aat ac 99 t 9 c 999 tttggtaaat gcggaagcgg cagtcaatgc tgcgatccag 1620 



gcaaaataa 

<210> 82 
<211> 542 
<212> prt 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (I)... (20) 

<400> 82 

Met Lys Arg Asn val Phe Ala He He Leu Thr Val Leu Phe Ala Thr 

Ala Ala Gin Ala Glu Arg val lie val lie Met Lys Asp Lys Gin Ala 

. 20 25 30 

Phe Lys Met Ala Asp Gin val Tyr Lys Met Lys Gly ser Tyr Thr Leu 

35 40 45 

Lys Gly phe His Gly Gin Glu Trp ser Gly Leu Pro Gin val Glu Gly 

n 50 n 55 60 

Gin val Glu Asp ser Leu Glu His Leu Asn Thr Leu lie lie Asp Ala 
65 70 75 80 

Lys Asp Asp Ala Ala lie ser Asn Leu val ser Asn Pro Ala Val Ala 

85 90 95 

Tyr val Glu Arg Glu He Phe His Glu Gly Pro Arg Pro Val Arg Glv 

100 105 110 

Phe val Ala Ala Pro Leu Ala Lys Ser Lys Ala Val ser Gin Lys Gin 

!15 . 120 125 

Pro Trp Gly lie ser Ala Val Lys Ala Pro Glu Ala Trp Pro Leu Ser 

130 135 140 

Asn Glu Gly Gin Gly Ala Arg Val Leu Val Leu Asp Thr Gly He Asp 
I? 5 . I 50 . 155 160 

Gin Ala his Ala ser Leu Thr Lys Asn Phe Glu Ala Gly Met Asp Phe 

165 170 175 

Thr Gly Lys Ser Asp Gly ser Asp Phe Thr Asp ser Val Gly His Gly 

180 185 190 

Thr His val Ala Gly Thr lie Ala Gly val Lys Ala Arg ser Gly Phe 

195 200 205 

Thr Gly val Ala Pro Lys Ala Lys Val Leu Ala Gly Arg Val cys ser 

- 210 215 220 

Glu Asn Gly cys Ser Asn lie Ala He Ala Gin Gly lie Asn Trp Gly 
225 _ 230 235 240 

He Thr Gin Asn val Asp val lie Ser Met ser Leu Gly Gly Met Tro 

245 250 255 

Ser Thr Pro Ala Glu Arg Asp Ala Val Ser Lys Ala Asp Ala Ala Gly 

260 265 270 

lie Thr val Val Ala Ala Ser Gly Asn Ser Gly Thr Pro Arg val ser 

275 280 285 

Phe Pro Ala Ala Leu Pro Thr val lie Ala Val Gly Ala lie Asp Asn 

290 295 300 

Thr Leu Lys Lys Ala Asp Phe Ser Gin Trp Gly Pro Glu Leu Ala Val 
305 310 315 320 

Val Ala Pro Gly Val Ala Val Val ser Ser Val Pro Thr Gly Thr Gly 

325 330 335 

Arg Glu Ala Ala val Glu He Ala Phe Ser Ala Lys ser Gly Lys val 
340 345 " 350 
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10336256. 
Lys Glu lie 



txt 

Leu Asn 
365 

Gly Lys Thr Glu Asp 
380 

Arg Gly 



Asn Ala Thr Thr Phe Gin Gly Ala 
n 355 360 
Asn Glu Leu val Ala Val Gly Leu 

, 370 375 
Ala Asn val Thr Gly Lys Tyr Ala Leu lie ser 
385 390 395 

Phe Gly Asp Lys Val Lys Asn Ala lie Ala Ala 

n , 405 410 

val lie Tyr Asn Asn Ala Pro Gly Leu lie Gin 

420 425 
Asp Gly ser Thr Leu Ser val Pro val Phe Met 

435 440 
Gly Asn Asp lie val Ala Ser Leu Glu Lys Gly 

450 455 
Thr Leu Gin Thr Leu Ala Thr Asp Tyr ser Ala 
465 470 475 

Met Ala Thr Pro His Val Ser Gly val val Ala 

485 490 
Asn Lys Ala Leu Thr Gly Ala Gin val Lys Asp 

500 505 
Ala Gin Ala Leu Gly Pro Asn Asp Glu Asn Gin 

515 520 
val Asn Ala Glu Ala Ala val Asn Ala Ala lie 
530 535 

<210> 83 
<211> 3048 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 83 

atgaataaca agcacaacaa cctggccatg 
cacgcggcgc cttacgtgga aaacggtaga 
gaattcaatg ccgattgggg gctgggagcg 
tacaccggca aaggcgtgaa gctggggatc 
gagttttccg gccccaacaa agtgatcacg 
gatccgtaca tcccggtcaa agcgggagac 
ggttccgacg gcaagctggg ggcccacggc 
cgcgatggcg gtccgatgca tggtgtggcg 
ggagatccgg gcccggaaga cggcatcatt 
ggttgggatg ccttgatcgc cagcggcgcg 
atcaccgatc gcttcgacct cggcggacgc 
gacgcgcaat tgcagttcaa cgagatccgt 
tacgacggcg ccatcgcggc ggcccgcagc 
gactacaacc tcaacaaccc ggacgccatc 
gcgccgaact gggtcaccgt ggcggcgttg 
ctctacaaca tcagcacctt ctcatcgcgc 
gcaccgggca gcaagatcta cagctcgatc 
accggctaca agaattacaa cggcacctcg 
gccgtgttga tggaacgctt cccgtacatg 
accacggcca ccgacctcgg tgcgccaggt 
aacctgcgca aaggcatcga tggcccggcg 
gagttccgca tccagggtgc ctacggttcg 
ggcgcgatca tcgacgcggg caaaccgacc 
ctcgacacgt ggcgcaacga catttccggc 
acactggtgc tgaccggcgc caacacctat 
ctggcaatca acggctcgct gctctcggcg 
ggtaatggcc gcatcggcgc attgaccgcg 
tccatcggca ccttgcaggt ggcgggcgac 
gtggagttgt cgccgaccag cagcgatcgg 
ggcgctaccg tcagcctgtc cctggaaaac 
aaatccttgc tcggcaacca atacaccatt 
ttcggcgcgg tgataccgga ttacctgttc 
ggcatccaac tggcggtaga gcgtaacgca 
aaccaacgcg ctgtcgcagc ggccgccgag 



Gly Ala 
Gly ser 



Ala Glu Thr 

Phe Ala Lys 

Glu lie Thr 
400 

Ala Gly val 

415 
Leu Thr Asn 
430 

Gin Thr Thr 



val Glu 
445 

Glu Thr val Lys Ala 
460 

Phe Asp 



Leu Met 

lie Leu 

Tyr Gly 
525 
Gin Ala 
540 



Gly Thr ser 
480 
Lys Ala Ala 

495 
Lys Gin Thr 
510 

Ala Gly Leu 
Lys 



ctttgcgcat tggccaccct 
gcaggcgatc ccaacagttg 
gtcaacgcac aggaggccta 
ttcgaccaac cggtctacgc 
ctggtcacca gcggcatccg 
gcctttcgct acgacggttc 
acccacgttg gcgggattgc 
tttggcgcgc agatcatcag 
cgcggcaatg acggtgcggt 
cggatcatca acaacagttg 
aatcccgcct acccgcattt 
ccgttgctcg ggaccaaacc 
ggtatcgtga cgatcttcgc 
gccggcctgg gctatttcgt 
cagaaaaacc cggacctcaa 
tgcggctaca ccgccagctt 
atcagcggta ccaacgccgg 
atggcggcgc cgcatgtcgc 
accggcgccc aggtcgccag 
gtcgattcgc tgtacggctg 
atgtttgtca ccgagcaaga 
agccagtttg tcgcggattt 
gagcgcgtgt gcaatgacgt 
catggtggcc tgaccaagca 
gccggcccga ccctggtcaa 
gtcaccgtca acgacagcgg 
aaaagcggtg gcaccgtagc 
gtcaccttcg aacctggctc 
atcgtggcgg gcggcaaagc 
agcccgacct tgctgaccac 
ctgcaagcgg ccggcgggat 
attggaggca cactcggcta 
gcgtccttcg ccagcgtcgg 
caactgggcg ccggcaatcc 
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cggtaccgca 
gcgcagcact 
cgctgccggt 
cgcgcatccg 
cgaatacacc 
gccctcgata 
tgccggcagt 
tgcggacaac 
ctacaaggcc 
gggcatcggt 
caccgtgcag 
gggcggagcc 
ggccggcaac 
cccggacatc 
cagcccggat 
ttgcgtgtcc 
cgacctgacc 
cggttccatg 
cgtgttgcgc 
gggcatgatc 
cattcccgag 
gccggggatc 
gcactgcggc 
gggcatcggc 
tcagggccgc 
gatcctcggc 
gccaggcaat 
gacctacgcc 
cgtgatcgac 
cagtgaagtg 
cgaagggcgt 
ctcggccaat 
ccaaaccccg 
tctctatgaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
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accttactgc tttcgccgac cgctgccgtc gcgcaacaag ctttccagca actgtccggt 2100 

gagattcacc cggcgatcgg cacgttgttg atcaacgaca gccgttacct gcgcgatgcc 2160 

gtcggtgaac gcctgcgtga gcgtgatctg ttcaacgctg cggcaccgac cgatgaccgt 2220 

agcaacgcct gggtcaaagt cctcggcgcc tggggcaaga gcgatggcgg gcatgacaac 2280 

gccagttcca acagctccat cggcggcttg ctggccggtg tcgacggtct gatcactgaa 2340 

aatacgcggc tgggtttcgt gactggttac agcgacagtt cgttgagcat gggcgatggc 2400 

acgcattcct cagcctccgt cgatagctac cacttgggcg cctatctggg ccatgaaatc 2460 

gatgcgctgc gtctgagcgt cggcggtgca tacagctggc atcgcatcga cgtgaagcgt 2520 

gacctgcaat tgggcgacgt cagcggcaaa cagaaatcca aacgcgatgc gacaaccgca 2580 

"^3 gt i ta c £9 aa 9cggc gtatcgcctg gacctgcagc cgctggcgct ggaaccgttc 2640 

gccaacctgg cttacgttca cctcaacagc gacagcttca ccgagaaggg tgatgccgca 2700 

gcgctcaagg gcggtgaaga caaccgcgac gccgtgctct cgaccctcgg cctgcgggcg 2760 

agtaaagcga ttgccctgtc ggaccaacag cagctggaac tgtccggcac gctgggEtgg 2820 

cagcacaacc tgagcaacac ccgttccgaa gatcacctgg ccttcgccaa cggcaacacc 2880 

2«SliS ag S 9 jg ca 9agcgt ttccctggac cgtaacgctg ccgtcatcgg tgcgcgggcc 2940 

ggtttggctg tggcgcagga cgttcgtttg agcctggatt acaacggact gctcggctcc 3000 

cgcgagaaag accacggtgt gggtctgacg ctcgactggc agttctga 3048 

<210> 84 

<211> 1015 

<212> PRT 

<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CI)... (22) 

<400> 84 

Met Asn Asn Lys His Asn Asn Leu Ala Met Leu cys Ala Leu Ala Thr 

1 5 10 15 

Leu Gly Thr Ala His Ala Ala Pro Tyr Val Glu Asn Gly Arg Ala Gly 

20 25 30 

Asp Pro Asn ser Trp Arg Ser Thr Glu Phe Asn Ala Asp Trp Gly Leu 

35 40 45 

Gly Ala val Asn Ala Gin Glu Ala Tyr Ala Ala Gly Tyr Thr Gly Lys 

., 50 55 60 

Gly val Lys Leu Gly He Phe Asp Gin Pro val Tyr Ala Ala His Pro 
65 70 75 80 

Glu Phe ser Gly Pro Asn Lys val lie Thr Leu val Thr ser Gly He 

85 90 95 

Arg Glu Tyr Thr Asp Pro Tyr lie Pro val Lys Ala Gly Asp Ala Phe 

100 105 110 

Arg Tyr Asp Gly ser Pro ser He Gly ser Asp Gly Lys Leu Gly Ala 

115 120 125 

His Gly Thr His val Gly Gly He Ala Ala Gly ser Arg Asp Gly Gly 

130 m 135 140 

Pro Met His Gly val Ala Phe Gly Ala Gin lie lie Ser Ala Asp Asn 
x 25 150 155 160 

Gly Asp Pro Gly Pro Glu Asp Gly lie He Arg Gly Asn Asp Gly Ala 

, 165 170 * 175 

val Tyr Lys Ala Gly Trp Asp Ala Leu He Ala ser Gly Ala Arg He 

ioO 185 190 

He Asn Asn Ser Trp Gly He Gly He Thr Asp Arg Phe Asp Leu Gly 

195 , 200 205 

Gly Arg Asn Pro Ala Tyr Pro His Phe Thr val Gin Asp Ala Gin Leu 

•, 2 3: 0 , - 215 220 

Gin Phe Asn Glu He Arg Pro Leu Leu Gly Thr Lys Pro Gly Gly Ala 
"5 230 235 240 

Tyr Asp Gly Ala He Ala Ala Ala Arg ser Gly lie val Thr He Phe 

24 5 250 255 

Ala Ala Gly Asn Asp Tyr Asn Leu Asn Asn Pro Asp Ala lie Ala Glv 

260 265 270 

Leu Gly Tyr Phe val pro Asp lie Ala pro Asn Trp val Thr val Ala 
275 280 285 

290 AS " Pr ° 295* L6U AS " Pr ° 300 ^ 
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ser Thr Phe ser ser Arg Cys Gly Tyr Thr 6 Ala" ser Phe cys Val Ser 

Ala Pro Gly Ser Lys lie Tyr Ser Ser He lie Ser Gly Thr Asn AlS 

Gly Asp Leu Thr Thr Gly Tyr Lys Asn tJ? Asn Gly Thr ser Me? Ala 

345 350 
Ala Pro His val Ala Gly ser Met Ala Val Leu Met Glu Arg Phe Pro 

jjj 360 365 

Tyr Met Thr Gly Ala Gin val Ala Ser Val Leu Arg Thr Thr Ala Thr 

Asp Leu Gly Ala Pro Gly val Asp ser Leu Tyr Gl? Trp Gly Met lie 

3yu 395 ■ ~ 

Asn Leu Arg Lys Gly He Asp Gly Pro Ala Met Phe Val Thr Glu Gin 

n ^"Vj 410 4.1 ^ 

Asp He Pro Glu Glu Phe Arg lie Gin Gly Ala Tyr Gly ser ill Gin 

hjlsj 425 430 

Phe val Ala Asp Leu Pro Gly lie Gly Ala He He Asp Ala Gly Lys 

Pro Thr Glu Arg val cys Ajn Asp Val His Cys Gly l£ as P Thr Trp 

Arg Asn Asp He ser Gly His Gly Gly Leu Thr iys Gin Gly lie Gly 

u 4/U 475 4RO 

Thr Leu val Leu Thr Gly Ala Asn Thr Tyr Ala Gly Pro Thr Leu Val 

_ , 4o5 490 4qc 

Asn Gin Gly Arg Leu Ala He Asn Gly ser Leu Leu Ser Ala Val Thr 

dUU 505 510 

val Asn Asp ser Gly lie Leu Gly Gly Asn Gly Arg He Gly Ala Leu 

Jij 520 525 

Thr Ala Lys ser Gly Gly Thr val Ala Pro Gly Asn Ser He Gly Thr 

Leu Gin val Ala Gly Asp val Thr Phe Glu Pro Gl? ser Thr Tyr Ala 
? jjU 555 5fin 

val Glu Leu ser Pro Thr ser Ser Asp Arg lie val Ala Gly Gly Lys 

Ala val lie Asp Gly Ala Thr Val Ser Leu Ser Leu Glu Asn Ser Pro 

, * >ttU 585 5QO 

Thr Leu Leu Thr Thr ser Glu val Lys Ser Leu Leu Gly Asn Gin Tyr 

r 600 605 

Thr lie Leu Gin Ala Ala Gly Gly He Glu Gly Arg Phe Gly Ala val 

_ DJ - U 615 620 

lie Pro Asp Tyr Leu Phe lie Gly Gly Thr Leu Gly Tyr ser Ala Asn 

Gly He Gin Leu Ala val Glu Arg Asn Ala 111 ser Phe Ala Ser 5al 

Oto 650 fi55 

Gly Gin Thr Pro Asn Gin Arg Ala val Ala Ala Ala Ala Glu Gin Leu 

oou 665 670 

Gly Ala Gly Asn Pro Leu Tyr Glu Thr Leu Leu Leu ser Pro Thr Ala 
_- _ 680 685 

Glu 

„ „ . Leu ... _, ..„,., 
Va1 Gl y Glu Ar 9 Leu krg Glu Arg Asp Leu Phe Asn Ala Ala Ala III 



AU 690 Gl " Gl " Ala 695 Gl " G1 " L6U S6r Gly Glu I1e His Pro 
Ala He Gly Thr Leu Leu lie Asn Asp ser Arg Tyr Leu Arg Asp Ala 

Leu Arg Glu Arg Asp Leu Phe Asn Ala Ala Ala 
" 730 
Thr Asp Asp Arg ser Asn Ala Trp val Lys Val Leu Gly Ala Trp Gly 

/ *rU 745 750 

Lys ser Asp Gly Gly His Asp Asn Ala Ser Ser Asn ser ser He Gly 

- /D:> 760 765 

Gly Leu Leu Ala Gly val Asp Gly Leu He Thr Glu A sn" Thr Arg Leu 

Gly Phe val Thr Gly Tyr ser Asp Ser ser Leu si? Met Gly Asp Gly 
■ • /yu . 705 cnn 

Thr ms ser ser Ala ser val Asp Ser Tyr His Leu Gly Ala Tyr Leu 

BUD 810 * R1 5 

Gly ms Glu lie Asp Ala Leu Arg Leu ser val Gly Gly Ala Tyr Ser 

- • o^U 825 * R30 

Trp ms Arg He Asp Val Lys Arg Asp Leu Gin Leu Gly Asp val Ser 
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Lys Arg Asp Ala Thr Thr Ala 
855 860 
Leu Asp Leu Gin Pro Leu Ala 
870 875 
Val His Leu Asn ser Asp Ser 
890 

Leu Lys Gly Gly Glu Asp Asn 
905 

Leu Arg Ala Ser Lys Ala lie 
920 

Leu Ser Gly Thr Leu Gly Trp 
, 935 J 940 

Glu Asp His Leu Ala Phe Ala 
950 955 
Ser val Ser Leu Asp Arg Asn 
970 

Leu Ala val Ala Gin Asp val 
985 

Leu Gly ser Arg Glu Lys Asp 
1000 

Gin Phe 
1015 



Gly Lys Gin Lys Ser 
850 

Glu Ala Ala Tyr Arg 
865 y 
Ala Asn Leu Ala Tyr 
885 

Gly Asp Ala Ala Ala 
900 

Leu Ser Thr Leu Gly 
915 

Gin Gin Gin Leu Glu 
930 

Ser Asn Thr Arg ser 
945 

Ala Phe ser Val Gin 
965 

Gly Ala Arg Ala Gly 
980 

Asp Tyr Asn Gly Leu 
995 

Leu Thr Leu Asp Trp 
1010 

<210> 85 
<211> 2166 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 



Gin Leu Phe Thr 
Leu Glu 
Phe Thr 



Arg Asp 
910 
Ala Leu 
925 

Gin His 
Asn Gly 
Ala Ala 



Pro Phe 
880 
Glu Lys 
895 

Ala Val 



Ser Asp 

Asn Leu 

Asn Thr 
960 
val He 
975 

Ser Leu 



Arg Leu 
990 

His Gly val Gly 
1005 



<400> 85 

atgcgtttca 

caaggattac 

gcacccgttg 

aattactact 

caagagaatc 

tttgaagaga 

agttactact 

aaagactttg 

catgagttct 

ggtgaagata 

gaatatctaa 

caagccttct 

catgtcttgg 

tactacacct 

acagagacaa 

ttctacccta 

gtctacacta 

catgaccgct 

ttcgacttgt 

aaggttcgcc 

gcggcttacc 

agcctgacta 

atgaaacaaa 

atggtgaccg 

tttaaaaaaa 

attgaaccaa 

atcgctcata 

ctgaccaaac 

ggctacgggg 

ggtgcaatca 

gtcgacgttg 

gaatggggta 

gataatgtga 

caggtgcaat 

gataatgtct 

ttcaaacgat 



ctttaaccac 
caaccatgaa 
ctaaaaaagt 
ggatgcgtga 
aatacgcaga 
tcaaaggtcg 
actcaaatga 
ccggtacaga 
ttagcattgg 
cgctgagccg 
aagatgaaat 
actacatcaa 
gcacacctca 
tcttgagtaa 
gtggcgtatc 
gagaaactgg 
actaccaagc 
ctaaatgggt 
tcgacgacca 
aactatcgac 
tgacaggcaa 
caccgggtac 
caccattact 
ctcgtgatgg 
acggcaccaa 
cgttccgttc 
ttcgcggttc 
aaaacacctt 
ccaaagataa 
tcaaccaagc 
taacaaccat 
acccaaatga 
aaactcaaaa 
actttgagcc 
tgctgttcaa 
taaaagaaga 



gttggccgta tcggtcgcgc tagtcgccgg atgcagcaat 60 

ccattactcc caatcgcaac tcgttgctca acaaacccaa 120 

ccgtcatgca atgaatattc atggtgatac acgaatcgat 180 

tgatgagcgc caagacccag aaatcttgca acaccttgag 240 

aaccgtttta aaacacaccg aagcactgca agaacagctg 300 

tattgcgaaa gatgacaatt cggttccagt tcgtaaaggc 360 

agtgacgggc gataacgaat acgaagtaca cctgcgtgca 420 

caagcaagtc attctagatg ttaacgagct ggcaaaagag 480 

cggcctatac gtgagcccaa atgaaaacat gctggcttac 540 

ccgtatttac accatcaaga tcaaagacct cacaacgggc 600 

tgaaggcgcc tcaagcgcaa tcgcatggca aaacgataac 660 

gaaagacccg caaacactgt tgggttatca agtttaccgc 720 

aacaagcgat gagctaatct acgaagaaac cgatagcgct 780 

gagtaaagac ggtgagcaag tttacatttg gcactcaagc 840 

tgtgattgat gctaacaacc cgaacgccaa agccgaagct 900 

cattgagtac agcatcgcca aactgggaga ttggtactac 960 

tgtcaacttt cgtttgatga aagtgaaagc agaagagatg 1020 

cgatgtcatt cctgccgacg acaacaccca gctggtcgat 1080 

ccttgtttac gagcaacgca caaacggctt atccaccgtc 1140 

gggcaaagaa ttcccacttg aatttaatga caccgcgttt 1200 

ctacgaatta gataactcaa aagttcgtat ctactacagc 1260 

ttactacgat ttcgacctga atacaggtga atcagaaatc 1320 

gggtgatttg gatgctgata actaccattc aaagcaaatt 1380 

taaccaatta ccagtctcat tggtttaccg caaagaccta 1440 

tccaatctac caatacggct acggctctta cggttcaact 1500 

aacccgcctg agcctacttg atcgcggctt cgtgtacgcc 1560 

agaaatgcta gggcgtcctt ggtatgaaga tggcaaaaag 1620 

caatgatttt atcgatgtaa ccaaaggact ggttgaagaa 1680 

agtctttgct gttggaggct cagcaggtgg cctgctaatg 1740 

accagagctt taccgtggta ttggtgcgca tgttcctttt 1800 

gctggatgag tcgattcctc ttaccaccaa cgagtacgat i860 

caaaacctac tacgactaca tggtgagcta ctcaccgtac 1920 

ctacccgaac atgttggtga caacgggttt gcatgattca 1980 

aatgaagtgg gtagccaaac ttcgtgaaat gaagactgat 2040 

aaccgatatg gaagcaggcc atggcggcgc ttctggtcga 2100 

cgcacttgag tacgctttct tcctagatct gttggagacc 2160 
Page 79 



WO 2004/033668 



PCT/US2003/032819 



10336256. txt 

aaataa 

<210> 86 
<211> 721 
<212> prt 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(20) 

<400> 86 

Met Arg phe Thr Leu Thr Thr Leu Ala Val Ser val Ala Leu Val Ala 

t 5 10 15 

Gly cys ser Asn Gin Gly Leu Pro Thr Met Asn His Tyr Ser Gin ser 

20 25 30 

Gin Leu val Ala Gin Gin Thr Gin Ala Pro Val Ala Lys Lys Val Arq 

^ 35 40 45 

His Ala Met Asn He His Gly Asp Thr Arg He Asp Asn Tyr Tyr Trp 

50 55 60 

Met Arg Asp Asp Glu Arg Gin Asp Pro Glu He Leu Gin His Leu Glu 
65 70 75 80 

Gin Glu Asn Gin Tyr Ala Glu Thr val Leu Lys His Thr Glu Ala Leu 

85 90 95 

Gin Glu Gin Leu Phe Glu Glu He Lys Gly Arg lie Ala Lys Asp Asp 

, 100 105 ~ 110 

Asn Ser Val Pro Val Arg Lys Gly ser Tyr Tyr Tyr Ser Asn Glu val 

n 115 120 125 

Thr Gly Asp Asn Glu Tyr Glu Val His Leu Arg Ala Lys Asp Phe Ala 

130 135 140 

Gly Thr Asp Lys Gin val He Leu Asp val Asn Glu Leu Ala Lys Glu 
145 150 155 160 

His Glu Phe Phe Ser lie Gly Gly Leu Tyr Val Ser Pro Asn Glu Asn 

165 170 175 

Met Leu Ala Tyr Gly Glu Asp Thr Leu Ser Arg Arg lie Tyr Thr He 

180 185 190 

Lys lie Lys Asp Leu Thr Thr Gly Glu Tyr Leu Lys Asp Glu He Glu 
n I 95 200 205 

Gly £!2 Ser Ser Ala 11 e Ala Tr P Gln Asn As P Asn Gin Ala Phe Tyr 

210 215 220 

Tyr lie Lys Lys Asp Pro Gin Thr Leu Leu Gly Tyr Gin val Tyr Arg 
2 ?5 , 230 235 240 

His val Leu Gly Thr Pro Gin Thr ser Asp Glu Leu lie Tyr Glu Glu 

245 250 255 

Thr Asp ser Ala Tyr Tyr Thr Phe Leu Ser Lys Ser Lys Asp Gly Glu 

260 265 270 

Gin val Tyr lie Trp His Ser Ser Thr Glu Thr ser Gly val Ser Val 

n 275 280 285 

11 e £55 A ' a Asn Asn Pro Asn Ala Lys Ala Glu Ala Phe Tyr Pro Arq 

290 295 300 

Glu Thr Gly lie Glu Tyr Ser lie Ala Lys Leu Gly Asp Trp Tyr Tyr 
3 °5 . 310 315 320 

val Tyr Thr Asn Tyr Gin Ala val Asn Phe Arq Leu Met Lys val Lvs 

3 ?5 330 335 

Ala Glu Glu Met His Asp Arg ser Lys Trp val Asp val lie Pro Ala 

340 345 350 

Asp Asp Asn Thr Gin Leu Val Asp Phe Asp Leu Phe Asp Asp His Leu 

355 360 365 

Va1 U£ Glu Gln Arg Thr Asn Gly Leu Ser Thr val Lys Val Arg Gin 

370 375 380 

Leu ser Thr Gly Lys Glu Phe Pro Leu Glu Phe Asn Asp Thr Ala Phe 
3?5 390 395 400 

Ala Ala Tyr Leu Thr Gly Asn Tyr Glu Leu Asp Asn ser Lys val Arg 

405 410 415 

He Tyr Tyr Ser Ser Leu Thr Thr Pro Gly Thr Tyr Tyr Asp Phe Asp 
420 425 430 

Page 80 



2166 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 

Leu Asn Thr Gly Glu ser Glu lie Met Lys Gin Thr pro Leu Leu Gly 

435 440 445 

Asp Leu Asp Ala Asp Asn Tyr His ser Lys Gin lie Met val Thr Ala 

450 455 460 

Arg Asp Gly Asn Gin Leu Pro Val ser Leu val Tyr Arg Lys Asp Leu 
465 470 475 480 

Phe Lys Lys Asn Gly Thr Asn Pro lie Tyr Gin Tyr Gly Tyr Gly Ser 

, 485 490 495 

Tyr Gly ser Thr lie Glu Pro Thr Phe Arg ser Thr Arg Leu ser Leu 

500 505 510 

Leu Asp Arg Gly Phe Val Tyr Ala He Ala His He Arg Gly ser Glu 

515 520 525 

Met Leu Gly Arg Pro Trp Tyr Glu Asp Gly Lys Lys Leu Thr Lys Gin 

530 535 540 

Asn Thr Phe Asn Asp Phe lie Asp val Thr Lys Gly Leu val Glu Glu 
545 550 555 560 

Gly Tyr Gly Ala Lys Asp Lys Val Phe Ala val Gly Gly Ser Ala Gly 

, 565 570 575 

Gly Leu Leu Met Gly Ala lie He Asn Gin Ala Pro Glu Leu Tyr Arq 

580 585 590 

Gly lie Gly Ala His val Pro phe val Asp val val Thr Thr Met Leu 

, 595 600 605 

Asp Glu Ser lie Pro Leu Thr Thr Asn Glu Tyr Asp Glu Trp Gly Asn 

610 615 620 

Pro Asn Asp Lys Thr Tyr Tyr Asp Tyr Met Val Ser Tyr Ser Pro Tyr 
625 630 635 640 

Asp Asn val Lys Thr Gin Asn Tyr Pro Asn Met Leu val Thr Thr Gly 

645 650 655 

Leu His Asp ser Gin val Gin Tyr Phe Glu Pro Met Lys Trp val Ala 

660 665 670 

Lys Leu Arg Glu Met Lys Thr Asp Asp Asn val Leu Leu phe Lys Thr 

675 680 685 

Asp «n Glu Ala Gly His Glv Gly Ala Ser Gly Arg phe Lys Arg Leu 

695 700 
Lys Glu Asp Ala Leu Glu Tyr Ala Phe Phe Leu Asp Leu Leu Glu Thr 
705 710 715 720 

Lys 

<210> 87 
<211> 1848 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 87 

atgaagtcta agcaatcgat gtatccggca gtgttgaaac tgtgcgccgc ggccgttctc 60 

£2SS 9 J2 gc 9gtcgcgggc gtgtccgcga ccgcacaggg cacacccgtc 120 

^S ttg ! tgc a 9acaagacc gaccgcatca tcgtcaagta caaggacgaa 180 

caggcgccgg tggccgtgaa gggcggttcg atcgccgcca tggccaaggc cacggccgaq 240 

£2«X£i? SSSSE^ 99 ccaa 9Ctg gaccgcgccg gccagcagtt cggcttcctg 300 

£E2SS%£ 5fS ccgcat c 9 ccacc 99 c gcccgcgtcg tcaagctgga ccgcaaggtc 360 

tcgctgcagg aagccgcgca agtggcggcc gacctggccg cgcgcgaccc ggacgtcgaa 420 

tacgccgaac cggaccgcct gctgcatccc ctgatgacgc cgaacgattc gatgtacagc 480 

cagcagtggg acttcttcga agccaccggc ggcatgaaca tcccggcggc ctgggacaag 540 

SS?S2 CCB ^^"gtg atcgataccg gctaccgtcc gclcgccgac 600 

ctgtcgggcc agatcctggc cggctatgac ttcatttccg acgccaccat cggcaacgac 660 

ggcaacggcc gcgacagcga cgccagcgac ccgggcgact ggaccgcggc cggcgaatgc 720 

ggcgccggcg agccggcgtc caactcgagc tggcacggca cccacgtggc cggcaccatc 780 

gccgcgctga ccaacaacgg cagcggcgtg gccggcatcg cctacggcgc caagatcgtg 840 

ccggtacgcg tgctcggcaa atgcggcggc tacacctcgg acatcgccga cggcatcatc 900 

tgggcttccg gcggcaccgt ctcgggcgtg cccaacatcg cggcgcgcgc gcaggtgatc 960 

aacatgtcgc tgggcggcgg cggcgcctgc ggcaccacgl cccagaacgc gatclacagc 1020 

gcccgctcgc gcggcaccgt ggtcgtggtc gcggccggca acgagtcgca gaacgccagc 1080 

aacagcaacc cggccaactg ctcgggcgtg atcacggtgg cggcgacgaa ccqttccaac 1140 

ggacgcgcat cctactcgaa ctacggcacc gtggtcgacg tggcggcgcc gggcggcgac 1200 
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agcggcgcgg ccatcctgtc gacgctgaac gccggcacca aggcaccggg cgccgacagc 1260 

tatgccggct acatgggcac ctcgatggcc accccgcacg tggccggcgt ggtcgcgctg 1320 

atgctggcca agaacgcgtc gatgaccccg gaccaggtcg aagccgcgct gaagtcgacc 1380 

gcgcgcgcct tcccggcctc gtgcagcggc tgcggcgccg gcatcgtgaa cgcctcggcc 1440 

gcggtcgatg cggccatcgg cggcggcggc accacgaccg gcccgacggt gtcggaaacc 1500 

gagtcgaaca acacgatcag caccgccaac agcgtgacga ccacgggtac cacggtcaac 1560 

ggcaccatgg ccagcagcac ggacaccgat tacttcgtgg tccaggtccc ggccggcaag 1620 

acgctgagcg ccaccctgac cccgggttcg agcgccgact acgacctgta tatctacaac 1680 

agcgcgggca cccagctggc gaccagccag aacggcaccg gcgcggtcga cagcgccagc 1740 

tcggccaact ccaccacggc cgcctcggca cgctacgtgc gcgtggtgta ctacagcggc 1800 

ggcaccggct cgaccaacgg caagtacacg ctgaaactgt cgtggtaa ^ ~ 1848 

<210> 88 

<211> 615 

<212> prt 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)- -.(35) 

<400> 88 

Met Lys ser Lys Gin ser Met Tyr Pro Ala val Leu Lys Leu cys Ala 

1 5 10 15 

Ala Ala val Leu Gly Leu Gly Ala Gly val Ala val Ala Gly val ser 

20 25 30 

Ala Thr Ala Gin Gly Thr Pro val Ala Gin Gly Ala Val Val Ala Asp 

35 40 45 

Lys Thr Asp Arg lie lie val Lys Tyr Lys Asp Glu Gin Ala Pro val 

n 50 55 60 

Ala val Lys Gly Gly ser He Ala Ala Met Ala Lys Ala Thr Ala Glu 
65 70 75 80 

Pro Met ser Thr Ala Arg Lys Ala Lys Leu Asp Arg Ala Gly Gin Gin 

85 90 95 

Phe Gly Phe Leu Met Lys Glu Ser His Arg He Ala Thr Gly Ala Arq 

100 105 110 

Val val Lys Leu Asp Arg Lys Val ser Leu Gin Glu Ala Ala Gin Val 

115 120 125 

Ala Ala Asp Leu Ala Ala Arg Asp Pro Asp Val Glu Tyr Ala Glu Pro 

130 135 140 

Asp Arg Leu Leu His Pro Leu Met Thr Pro Asn Asp Ser Met Tyr ser 
!? 5 n b 150 155 160 

Gin Gin Trp Asp Phe Phe Glu Ala Thr Gly Gly Met Asn lie Pro Ala 

165 170 175 

Ala Trp Asp Lys ser Thr Gly ser Gly lie Arg val Ala val lie Asp 

180 185 190 

Thr Gly Tyr Arg Pro His Ala Asp Leu Ser Gly Gin lie Leu Ala Gly 

195 200 205 

Tyr Asp phe lie ser Asp Ala Thr lie Gly Asn Asp Gly Asn Gly Arg 

210 215 220 

Asp ser Asp Ala ser Asp Pro Gly Asp Trp Thr Ala Ala Gly Glu cys 
225 230 235 240 

Gly Ala Gly Glu Pro Ala ser Asn Ser Ser Trp His Gly Thr His val 

245 250 255 

Ala Gly Thr lie Ala Ala Leu Thr Asn Asn Gly ser Gly Val Ala Glv 

260 265 270 

lie Ala Tyr Gly Ala Lys He val Pro Val Arg val Leu Gly Lys cys 
275 280 285 

Gly SlX Tyr Thr Ser AS P I1e Ala As P G "ly He He Trp Ala Ser Gly 

290 295 300 

Gly Thr val Ser Gly val Pro Asn lie Ala Ala Arg Ala Gin val He 
305 310 315 320 

Asn Met ser Leu Gly Gly Gly Gly Ala cys Gly Thr Thr Thr Gin Asn 

325 330 335 

Ala lie Asn ser Ala Arg ser Arg Gly Thr Val Val Val Val Ala Ala 
340 345 350 
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355 



370 



375 



385 



390 



405 



420 



435 



450 



455 



465 



470 



485 



500 



515 



530 



535 



545 



550 



565 



580 



595 
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Ser 


Asn 


Ser 


Asn Pro 


Ala 


Asn 


Cys 


Ser 


360 








365 






Thr 


Asn 


Arg 


Ser Gly 
380 


Gly 


Arg 


Ala 


Ser 


val 


Asp 


Val 


Ala Ala 


Pro 


Gly 


Gly 


Asp 


Thr 






395 




400 


Leu 


Asn 


Ala Gly 


Thr 


Lys 


Ala 


Pro 






410 




415 




Tyr 


Met 


Gly 


Thr Ser 


Met 


Ala 


Thr 


Pro 




425 


Ala Lys 




430 






Leu 


Met 


Leu 


Asn 


Ala 


Ser 


Met 


440 






445 








Ala 


Leu 


Lys 


Ser Thr 


Ala 


Arg 


Ala 


Phe 


Gly 


Ala 




460 








Gly 


lie val 


Asn 


Ala 


Ser 


Ala 


Gly 


Gly 


475 








480 


Gly 


Thr Thr 


Thr 


Gly 


Pro 


Thr 




Thr 


490 






495 




Asn 


He 


Ser Thr 


Ala 


Asn 


Ser 


Val 




505 








510 






Asn 


Gly 


Thr 


Met Ala 


Ser 


Ser 


Thr 


Asp 


520 








525 






Val 


Pro 


Ala 


Gly Lys 


Thr 


Leu 


ser 


Ala 


Ala 






540 










Asp 


Tyr 


Asp Leu 


Tyr 


He 


Tyr 


Asn 


Thr 






555 






560 


Ser 


Gin 


Asn Gly 


Thr 


Gly 


Ala 


Val 




Thr 


570 




575 




ser 


Thr 


Ala Ala 


Ser 


Ala 


Arg 


Tyr 




585 








590 


Gly 


Gly 


Thr 


Gly Ser 


Thr 


Asn 


Gly 


Lys 


600 








605 





Tyr Thr Leu Lys Leu ser Trp 
610 615 

<210> 89 
<211> 1791 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 89 

atgcagaaac acaagctaac ctggaaggcg ctgcgatact gcctgctgat cgccctggcc 60 

ctggcccaaa ccggctttgg ggcgccagca gcggcggcac agtccggcga ggccatgccg 120 

ccggcagcca gcggggctgc ggacgacctg ccgaccgatc agattattat tctgtacgaa 180 

gaaattgcct ccggcgcgcc ggccatgcag cagctgagct ttgccgccgg ggccgggctg 240 

acccaggtgc gcgaattgtc gggcggtggg gcggtcatgc agctgccaga cccgctgccc 300 

gccgaagagg tcgaggttct tgcgcggcgg ctgatgaacc tgcccgaggt ggcgtatgcc 360 

gagcccgatc acatcaacct gccggccgtg ctgcccaatg actcgttctt ctccgcgtac 420 

caatggagcc ttaccgcgcc caagaacaat atctacggca tcgacgcccc cgccgcctgg 480 

gaaatttcga ccggctcgcc tgacatagtg gtggccgtgc tcgatacggg catcctcaac 540 

cacgccgatt tgaacgggcg aaccgtcgcc ggctatgatt tcatcacaaa tgcctggatg 600 

gccaacgacg gcgacgggcg cgaccccaac cccacggacc ccggcgactg gctgaccacc 660 

aatgacattg caacccattg ttattatgcg ccggtgatgg acagctcgtg gcacggcacg 720 

catgtggcgg gcataatcgg cgcggccagc aataacagtc ttggcatatc cggcatcaac 780 

tggacgtcga aaatcctgcc ggtgcgcgtg ctgggcaagt gcggcgggta cgattcagac 840 

atcatcgacg ccatccgctg gtcggccggc ctgccggtac ccggcgcgcc agccaacccc 900 

aacccggcca aagtaatcaa cctcagcctg ggcggcccaa atacgtgcag ctcggtcatg 960 

cagtcggcca tcaatgacgc gtacgagcag ggggtcacgg tggtggtcgc cgccggcaac 1020 

agcagcatgg atgccgccgg cttttcgccg gcctcctgca gcaatgtgat cgccgtgggc 1080 

gcgaccggcc cgactggctc gcgcgcgtgg tacagcaact acggcgctac cgtggccatc 1140 

tccgcgccgg gcggcgacgg cagcagcgct atctattcgc tgcacaattc cggcaagacc 1200 

acgccggtag ccgattccta ccagtacatg atgggcacca gccaggccgc gccgcacgtc 1260 

agcggggtgg tttcgctgct ctattcgctc aaccccgcgc tgacccccga ccaggcgcqc 1320 

^I2 ca + Cgc 9 ac 99ccttc ccggcgggca gcagctgcgc caccggtctg 1380 

tgcggggcgg gcatcctcaa tgccgggcag gccgtgcagg ccatgaccac cccgcccggc 1440 
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accttccaga agatcgcgcc gctgaacaat gccgccggcc tgccggtcaa cagcgtggtc 1500 

ctggagtgga gccccagcag cggggcggcc tcgtacgagt actgctacta cgcccccgcg 1560 

cttcaggcag cctgcgccag ctggatcagc gccggggcga gcaccaaagc cacgctcacc 1620 

aatctgctcc ccgccgtgac ctactcctgg caggtgcggg cggtaaatgc cgcaatcacc 1680 

Hf c ~~ c §? cg cc 9 atttc gt cgccaacagc ggaacctggt ggacgttctc gaccgaggcg 1740 

gtcagcttca acgtaaccta caacgtgttt atgccgtcgg tcgtgcgcta a * y 17 £j; 

<210> 90 
<211> 596 
<212> prt 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CI) . - . (32) 

<400> 90 

Met Gin Lys His Lys Leu Thr Trp Lys Ala Leu Arg Tyr Cys Leu Leu 

15 10 15 

lie Ala Leu Ala Leu Ala Gin Thr Gly Phe Gly Ala Pro Ala Ala Ala 

20 25 30 

Ala Gin Ser Gly Glu Ala Met Pro Pro Ala Ala ser Gly Ala Ala Asp 

35 40 45 

Asp Leu Pro Thr Asp Gin lie He lie Leu Tyr Glu Glu lie Ala Ser 

5 9 55 60 

Gly Ala Pro Ala Met Gin Gin Leu Ser Phe Ala Ala Gly Ala Gly Leu 
65 70 75 80 

Thr Gin val Arg Glu Leu Ser Gly Gly Gly Ala val Met Gin Leu Pro 

85 90 95 

Asp Pro Leu Pro Ala Glu Glu Val Glu Val Leu Ala Arg Arg Leu Met 

100 105 110 

Asn Leu Pro Glu Val Ala Tyr Ala Glu Pro Asp His lie Asn Leu Pro 

n 115 120 125 

Ala Y^l Leu Pro Asn As P ser phe Phe Ser Ala Tyr Gin Trp Ser Leu 

. 130 135 140 

Thr Ala Pro Lys Asn Asn He Tyr Gly lie Asp Ala Pro Ala Ala Trp 
145 , , !50 155 160 

Glu lie Ser Thr Gly ser Pro Asp lie val val Ala val Leu Asp Thr 

165 170 175 

Gly lie Leu Asn His Ala Asp Leu Asn Gly Arg Thr val Ala Gly Tyr 

n 180 185 190 

Asp Phe lie Thr Asn Ala Trp Met Ala Asn Asp Gly Asp Gly Arg Asp 

195 200 205 

Pro Asn Pro Thr Asp Pro Gly Asp Trp Leu Thr Thr Asn Asp lie Ala 

, 210 215 220 

Thr His cys Tyr Tyr Ala Pro Val Met Asp Ser Ser Trp His Gly Thr 
225 230 235 240 

His val Ala Gly He He Gly Ala Ala ser Asn Asn ser Leu Gly lie 

245 250 255 

ser Gly lie Asn Trp Thr Ser Lys lie Leu Pro Val Arg Val Leu Gly 

n 260 265 270 

Lys cys Gly Gly Tyr Asp ser Asp lie He Asp Ala lie Arg Trp ser 
n 275 280 285 

Ala xiX Leu Pro Val Pro Gl y Ala Pro Ala Asn pro Asn Pro Ala Lys 

n 290 295 300 

val lie Asn Leu Ser Leu Gly Gly Pro Asn Thr cys Ser ser Val Met 
3 9 5 ^ , 310 315 320 

Gin ser Ala lie Asn Asp Ala Tyr Glu Gin Gly val Thr val val val 

325 330 335 

Ala Ala Gly Asn Ser Ser Met Asp Ala Ala Gly Phe Ser Pro Ala ser 

340 345 350 

Cys ser Asn Val lie Ala Val Gly Ala Thr Gly Pro Thr Gly ser Arq 

355 360 365 

Ala Trp Tyr ser Asn Tyr Gly Ala Thr Val Ala lie Ser Ala Pro Gly 

n 370 375 380 

Gly Asp Gly ser ser Ala lie Tyr ser Leu His Asn Ser Gly Lys Thr 
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385 

Thr Pro 

Ala Pro 

Ala Leu 

Ala Phe 
450 
lie Leu 
465 

Thr Phe 

Asn Ser 

Glu Tyr 

lie Ser 
530 
Ala val 
545 

Ala Thr 
Ser Thr 
Ser val 



Val Ala Asp 
405 

His val ser 

420 
Thr Pro Asp 
435 

Pro Ala Gly 

Asn Ala Gly 

Gin Lys lie 
485 

val val Leu 

500 
cys Tyr Tyr 
515 

Ala Gly Ala 

Thr Tyr Ser 

Asp Ala Asp 
565 

Glu Ala val 

580 
Val Arg 
595 



390 

Ser Tyr Gin 



10336256.txt 
395 

Tyr Met Met Gly Thr ser 
410 

Gly Val Val Ser Leu Leu Tyr 
425 

Ala val Leu Thr 



Gin Ala Arg 
440 
ser ser Cys 

455 
Gin Ala Val 
470 

Ala Pro Leu 

Glu Trp Ser 

Ala Pro Ala 
520 

Ser Thr Lys 

535 
Trp Gin val 
550 

Phe Val Ala 
ser Phe Asn 



Ala Thr Gly Leu 
, . 460 
Gin Ala Met Thr 
475 

Asn Asn Ala Ala 
490 

Pro ser ser Gly 
505 

Leu Gin Ala Ala 

Ala Thr Leu Thr 
540 

Arg Ala Val Asn 
555 

Asn Ser Gly Thr 
570 

Val Thr Tyr Asn 
585 



Ser Leu 
430 
Ser Thr 
445 

cys Gly 

Thr Pro 

Gly Leu 

Ala Ala 
510 
cys Ala 
525 

Asn Leu 

Ala Ala 

Trp Trp 

val Phe 
590 



400 
Gin Ala 
415 

Asn Pro 

Ala Thr 

Ala Gly 

Pro Gly 
480 
Pro val 
495 

Ser Tyr 

Ser Trp 

Leu Pro 

lie Thr 
560 
Thr Phe 
575 

Met Pro 



<210> 91 
<211> 1425 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 91 

atgggttctt ctttattaaa aaaagcagta 
aaaagtggaa ttttttataa tttctcagct 
gcaggaaaac atattgcacg ggaaaattcc 
gcggcagaag tgacatattc attcccaact 
gataaaaatc cctatggatt taattcagcg 
gcatggtctg atattgcaaa tatcaaattt 
attacttttg gtaatattac tgatccatac 
aatacctata gttatggccg tgatctttca 
gcaaaaaata caacacctga attaggtaat 
ggtcatgcgc ttggtttaat gcaccctggc 
tatttaaaat ctgactatgc tgaagatagt 
gaatatgaaa caggtgcgca cttccaaggt 
atttcagcaa tgcaatatct ttatggcgca 
tatggtttta actcaaacac tggtattaat 
ttaatcttct cagtttggga cagtgcgggt 
caagatcaag ttattgactt acgtgagggt 
aacgtttcta ttgcacaagg cgttacaata 
actatctatg gaaatgatgc tgataatatt 
tatggtggcg gtggtcaaga tatattatgg 
aaaaagatca ccgactcttt aacctctgct 
attgataaga ttaatttatc agaattaatc 
tttgttgata attttacagg tcgctcgggt 
aactcaagtg aacttgctat taatgcttat 
gacattgtag gatttgttaa ttacgaaact 



ggattatcta 
aaaactctac 
acatggaatg 
tgggctggta 
caaaaagatc 
accgaagtgg 
ggcaacttcc 
gggcaagctt 
tatggtcgtt 
gattacaacg 
cgccaatata 
gcttatgcgg 
aataccacaa 
tattacacgg 
aacgatactt 
catttctctg 
gaaaatgcaa 
ctcatcggtg 
ggtggtacag 
gctgacaaga 
gacgatacct 
gaagcaacca 
ggatatggat 
gacattattg 



atgtttctga 
cttcttttga 
ggaagtatgt 
aaaagtttaa 
atgcaagaca 
caccaaatgt 
aagcttatgc 
ggtttagtga 
taactattat 
cagggcaaaa 
ctgttatgag 
gcgctccttt 
ccagaacagg 
caacaagtag 
ttgacttctc 
atgttggcgg 
tcggtggctc 
gtggcggtaa 
gtagcaatac 
taatggactt 
ttggccataa 
ttaaatatga 
atagccctga 
tttaa 



cttattagat 
ttatgatact 
tattgggcaa 
tgattttggt 
atctttagat 
aaaatcagat 
aactttgcca 
ttattatgat 
ccatgaaatt 
cgtacctgga 
ttattgggaa 
acttcatgat 
tgatgatgtt 
cagtgataaa 
aggatattat 
actacagaaa 
tggtaatgat 
caacatactg 
ctttgtttat 
caaatcaggt 
attccttaac 
tcaatcaaca 
tttcaaaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1425 



<210> 92 
<211> 474 
<212> PRT 
<213> Unknown 

<220> 
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<223> obtained from an environmental sample, 

<400> 92 

Met Gly ser Ser Leu Leu Lys Lys Ala val Gly Leu 

1 5 10 

Asp Leu Leu Asp Lys ser Gly lie Phe Tyr Asn Phe 

20 25 
Leu Pro ser Phe Asp Tyr Asp Thr Ala Gly Lys His 

35 40 
Asn Ser Thr Trp Asn Gly Lys Tyr Val He Gly Gin 
50 55 60 

Thr Tyr Ser Phe Pro Thr Trp Ala Gly Lys Lys Phe 
65 70 75 

Asp Lys Asn Pro Tyr Gly Phe Asn Ser Ala Gin Lys 

85 90 
Gin Ser Leu Asp Ala Trp ser Asp lie Ala Asn He 

100 105 
val Ala Pro Asn Val Lys ser Asp lie Thr Phe Gly 

115 120 
Pro Tyr Gly Asn Phe Gin Ala Tyr Ala Thr Leu Pro 
130 135 140 

Tyr Gly Arg Asp Leu Ser Gly Gin Ala Trp Phe ser 
!45 150 155 

Ala Lys Asn Thr Thr Pro Glu Leu Gly Asn Tyr Gly 

165 170 
lie His Glu lie Gly His Ala Leu Gly Leu Met His 

180 185 
Asn Ala Gly Gin Asn Val Pro Gly Tyr Leu Lys Ser 

195 200 
Asp Ser Arg Gin Tyr Thr val Met ser Tyr Trp Glu 
, 210 215 220 

Gly Ala His Phe Gin Gly Ala Tyr Ala Gly Ala Pro 
2 ?5 230 235 

lie ser Ala Met Gin Tyr Leu Tyr Gly Ala Asn Thr 

, 245 250 
Gly Asp Asp val Tyr Gly Phe Asn Ser Asn Thr Gly 

_ , , 260 265 
Thr Ala Thr Ser Ser Ser Asp Lys Leu lie Phe Ser 

n 275 280 
Ala Gly Asn Asp Thr Phe Asp Phe ser Gly Tyr Tyr 
, 290 295 300 

lie Asp Leu Arg Glu Gly His Phe Ser Asp Val Gly 
305 310 315 

Asn val ser lie Ala Gin Gly val Thr He Glu Asn 

325 330 
ser Gly Asn Asp Thr lie Tyr Gly Asn Asp Ala Asp 

340 345 
Gly Gly Gly Gly Asn Asn lie Leu Tyr Gly Gly Gly 

355 360 
Leu Trp Gly Gly Thr Gly Ser Asn Thr Phe Val Tyr 
370 375 380 

Asp ser Leu Thr ser Ala Ala Asp Lys lie Met asd 
385 390 395 

lie Asp Lys lie Asn Leu Ser Glu Leu lie Asp Asp 

405 410 
Lys Phe Leu Asn Phe val Asp Asn Phe Thr Gly Arg 

420 425 
Thr lie Lys Tyr Asp Gin ser Thr Asn ser ser Glu 

435 440 
Ala Tyr Gly Tyr Gly Tyr Ser Pro Asp Phe Lys He 
, 450 455 7 460 

Phe val Asn Tyr Glu Thr Asp He lie val 
465 470 

<210> 93 
<211> 984 
<212> DNA 
<213> Unknown 
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Ser 


Asn 


val 


Ser 






15 




ser 


Ala 


Lys 


Thr 




30 




lie 


Ala 


Arg 


Glu 








Ala 


Ala 


Glu 


val 


Asn 


Asp 


Phe 


Gly 






80 


Asp 


His 


Ala 


Arg 






95 


Lys 


Phe 


Thr 


Glu 


110 






Asn 


lie 


Thr 


Asp 


125 






Asn 


Thr 


Tyr 


Ser 


Asp 


Tyr 


Tyr 


Asp 








160 


Arg 


Leu 


Thr 


lie 




175 




Pro 


Gly 
190 


Asp 


Tyr 


Asp 


Tyr 


Ala 


Glu 


205 






Glu 


Tyr 


Glu 


Thr 


Leu 


Leu 


His 


Asp 








240 


Thr 


Thr 


Ara 


Thr 


lie 




255 




Asn 


Tyr 


Tyr 




270 




val 


Trp 


Asp 


Ser 


285 




Gin 


Asp 


Gin 


Val 


Gly 


Leu 


Gin 


LVS 








320 


Ala 


lie 


Glv 


Glv 






335 


Asn 


lie 


Leu 


lie 




350 






Gly 


Gin 


Asp 


lie 


365 






Lys 


Lys 


He 


Thr 


Phe 


Lys 


Ser 


Gly 






400 


Thr 


Phe 


Gly 


His 






415 




ser 


Gly 


Glu 


Ala 




430 






Leu 


Ala 


He 


Asn 


445 








Asp 


He 


Val 


Gly 
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<220> 

<223> Obtained from an environmental sample. 
<400> 93 

atgggacttg gcttttcgac tgcattgcag caacgcgcgc accacccgat agccggcatg 60 

at S5i 9gccg tggccgtttc aatgattccg ggttccggtg ttctggcgca ggataaggct 120 

cctttcaccc ccgatcaggg caggctcttc ttgaacaacg ccgccgagaa ggcgagggaa 180 

tcgcagaaga cgaccaccaa gacgtttgag gaattcaaga aatcggtcac caaggagccg 240 

ttccagtacg gcaaatacat tgtcaatggc gacaccccca ttgccaacga caaggatctt 300 

gaggagttct acaagcagaa cgtggagacc gcggggcttg tcgccgcaga gtttgccatc 360 

atgaacaagc tcggcatcga catcatctgg aaggacgccg acaagaagaa tctcacatac 420 

tgcgtgagca acgccccggc ggagtccggt ggattcggaa atcgctacaa caccgtcgtg 480 

agcgccatgg ccgacgcgac caaggcatgg gaagcagttg ccgacatcaa gtttattcac 540 

gtgactgccg aggattcgaa ctgcacgccg accaacgaga gcgtcaaatt cgacgtcagg 600 

ccggtcaatc tcaacgcata tctggcgcgg gcatttttcc ccgacgatgt gcgcaccgcg 660 

cgtaacgtcc tcatcgacaa ctcgtcgttt gagcttcccg ccggaggaaa gctctcgttg 720 

atcggcattc tccgacatga actcggacac acgattggtg cgcggcatga gcatacgcgg 780 

ccccagtcgg gaacctgctt tgaggacaag gattggaggg gcgtgaccga ctacgatgcg 840 

ttgtcggtca tgcactatcc gcagtgcaac ggaaagggcg attggtcgtt gaccttgacg 900 

gtgcaggaca agaacggcgt cgcgtgcgtg tacaaggcgg ccccgggatt cgtgatcgac 960 

accaagatct gcaagccgaa gtag ~" * " 984 

<210> 94 
<211> 327 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (D...C36) 

<400> 94 

Met Gly Leu Gly Phe Ser Thr Ala Leu Gin Gin Arg Ala His His Pro 

1 5 10 15 

He Ala Gly Met He Leu Ala val Ala val ser Met lie Pro Gly ser 

20 25 30 

Gly val Leu Ala Gin Asp Lys Ala Pro Phe Thr Pro Asp Gin Gly Arq 

35 40 45 

Leu Phe Leu Asn Asn Ala Ala Glu Lys Ala Arg Glu Ser Gin Lys Thr 

50 55 60 

Thr Thr Lys Thr Phe Glu Glu Phe Lys Lys Ser val Thr Lys Glu Pro 
65 70 75 " 80 

Phe Gin Tyr Gly Lys Tyr He val Asn Gly Asp Thr Pro lie Ala Asn 

85 90 95 

Asp Lys Asp Leu Glu Glu Phe Tyr Lys Gin Asn Val Glu Thr Ala Gly 

„ 1?° 105 110 

Leu val Ala Ala Glu phe Ala lie Met Asn Lys Leu Gly lie Asp lie 
115 120 - 125 

11 e ICR Lys AS P Ala As P L y s L y s Asn Leu Thr Tyr Cys Val Ser Asn 

, 130 135 140 

Ala Pro Ala Glu ser Gly Gly Phe Gly Asn Arg Tyr Asn Thr Val Val 
145 150 155 160 

Ser Ala Met Ala Asp Ala Thr Lys Ala Trp Glu Ala Val Ala Asp lie 

165 170 175 

Lys Phe He His Val Thr Ala Glu Asp ser Asn Cys Thr Pro Thr Asn 

_ 180 185 190 

Glu ser val Lys Phe Asp val Arg Pro val Asn Leu Asn Ala Tyr Leu 

I? 5 . . 200 205 

Ala Arg Ala Phe Phe Pro Asp Asp val Arg Thr Ala Arg Asn val Leu 

210 215 220 

lie Asp Asn ser ser Phe Glu Leu Pro Ala Gly Gly Lys Leu ser Leu 
225 230 235 240 

lie Gly He Leu Arg His Glu Leu Gly His Thr He Gly Ala Arg His 

245 250 255 

Glu His Thr Arg Pro Gin Ser Gly Thr cys Phe Glu Asp Lys Asp Trp 
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260 265 270 

Arg Gly yal Thr Asp Tyr Asp Ala Leu ser Val Met His Tyr Pro Gin 

27 5 280 285 

cys Asn Gly Lys Gly Asp Trp Ser Leu Thr Leu Thr val Gin Asp Lys 

2?0 295 300 

Asn Gly val Ala Cys Val Tyr Lys Ala Ala Pro Gly Phe Val He Asp 
3 P 5 310 315 ??h 

Thr Lys lie Cys Lys Pro Lys 
325 

<210> 95 
<211> 1806 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 95 

aJSSSSSl" ataaattaa 9 caaaatttct ttcgcaacct tcatggcttt aggctgcacc 60 

SSSESSS* 8 ca 9 ca 9 atc 9 ggttattatt caggtcgaca atgccaacaa aggtatagtc 120 

a ^S? ca H aa caaaac agct gggtggcgac gtaaaagtag atgcagatgg ttttatcgct 180 

f^ agt H a at 99t aaa tc tgttgatgaa atcaaaggta ttctgaaaaa ccctcatatc 240 

aaactgattg aagaagattt agtacgtaaa ccaatggcgt tatttaatga cgacgctggt 300 

? a »^ a « gc aacaacaaa * cacaccttat gctgtgtatc aatctcaggc caatcaggtg 360 

?52£S52£+ ctggcgcagg tatcaaagtc tgtgtcattg actcaggttt agaccagtct 420 

«£«SS a 3 ttaactgggg cagcatcacg ggcgacaacg attcaggcac aggcaactgg 480 

25ffS£2 2«i2^ CCaca c 99 cactcac gtcgccggta ccataggtgc ggcagacaac 540 

2££»S£S tfl^Jggtat ggcccctggc gtagctatgc atatcatcaa agtatttaac 600 

2n^S«Si« Qgggttattc gtcagatctg gcttatgccg cacaaaaatg taaaaacgca 660 

aca tta tcagcat gagcttaggc ggtggtggtg ccaataccac tgaatccaac 720 

gcttttaaaa cctttaccga cgctggtggt ttagttatag ccgcagcagg taacgacggc 780 

aacaatgtgc gctcttaccc ggctggttac ccttctgtca tgltgatagg agccaacgic 840 

aataacaaca atatcgcaga cttctcccaa ttcccaagct gtacigccaa cggcaaalca 900 

2f£S3S£ a ttt 9 t 9 t 99 a agccacagct ggtggtgtag acaccttgtc cacctaccct 960 

ifS^HH 9 . caac <j a 9cgc caccttgagt gccaacggta ctccttatgc cacctctgcg 1020 

atggaaaatc cgggttcagc cagtgcagct acattcttta tgggcacagc ggaaactqtc 1080 

aactcaggcg cagccggtaa gatttgtatg attgaccgtg gtgtgatctc tttccacgac 1140 

fS^S^l act 9 ccaaaa ctctggtggt gtaggtgctg tcatcattaa caacacagct 1200 

22S«SE t9 i a cggcacttt gggtgaaggt tctgctaaca ctacatcaat ccctgcagta 1260 

99^fcggctt ttgaagacag gactgcgctg ttggccgcta ctactgcatc catcaacatc 1320 

ggcaccagcg attatggtct gatgagcgga acttctatgg caacgccggc tgtttcaggt 1380 

attgcagctc tggtgtggtc aaatcacccg ggctgtactg gtactcaaat ccgtaatgcg 1440 

^ aaaag -*?, a cggcaaaaga cgcaggtgct gcgggcaaag atgtgtactt cggttatggt 1500 

attgtgcagg ccgctgctgc gcatcagtac ctgacgacca atggttgtgg tggtggcact 1560 

acaactccgg gcatcagcct gactttacag ggcgtltcca gclaaggtaa acgttitgtc 1620 

gggccagtgc gaccaccagc tcagttgata tttaccgcaa calcgtcaaa 1680 

gtactgacca caaccaatga cggcgcacat cgtgatggcc cgttaaaccg tggcagctat 1740 

?tgSa aaa9 tctgt 9 aa 9 c 99caagcacc accaagtgta gtgccagcal ttctatcagt 1800 

<210> 96 

<211> 601 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CD... (24) 

<400> 96 

Met Lys He Asn Lys Leu ser Lys He Ser Phe Ala Thr phe Met Ala 

15 10 15 

Leu Gly cys Thr Thr Val Ala Ala Ala Asp Arg val lie He Gin Val 

c\) 25 ~ 30 

Asp Asn Ala Asn Lys Gly He val Thr Ala Leu Thr Lys Gin Leu Gly 
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35 , 40 45 

Gly Asp val Lys Val Asp Ala Asp Gly Phe He Ala Ala Gin Phe Asn 

,50 55 60 

Gly Lys ser val Asp Glu He Lys Gly He Leu Lys Asn Pro His lie 
65 70 75 80 

Lys Leu lie Glu Glu Asp Leu Val Arg Lys pro Met Ala Leu Phe Asn 

85 90 95 

Asp Asp Ala Gly Asp Pro Met Gin Gin Gin lie Thr Pro Tyr Ala Val 

100 105 110 

Tyr Gin Ser Gin Ala Asn Gin val Gin Phe Asn Pro Gly Ala Gly lie 

, 115 120 125 

Lys val cys Val lie Asp ser Gly Leu Asp Gin ser Asn Pro Asp Phe 

130 135 140 

Asn Trp Gly ser He Thr Gly Asp Asn Asp Ser Gly Thr Gly Asn Trp 
145 150 155 160 

Asn val Asn Gly Gly Pro His Gly Thr His Val Ala Gly Thr lie Gly 

165 170 175 

Ala Ala Asp Asn Gly Phe Gly Val lie Gly Met Ala Pro Gly val Ala 

, 180 185 190 

Met His lie He Lys val Phe Asn Ala Glu Gly Trp Gly Tyr ser Ser 

195 200 205 

Asp Leu Ala Tyr Ala Ala Gin Lys cys Lys Asn Ala Gly ser Asp lie 

, 210 215 220 

lie Ser Met Ser Leu Gly Gly Gly Gly Ala Asn Thr Thr Glu Ser Asn 
225 . , 2 30 235 240 

Ala Phe Lys Thr Phe Thr Asp Ala Gly Gly Leu val He Ala Ala Ala 

n 2 45 250 255 

Gly Asn Asp Gly Asn Asn val Arg ser Tyr Pro Ala Gly Tyr Pro ser 

260 265 270 

val Met Met lie Gly Ala Asn Asp Asn Asn Asn Asn lie Ala Asp Phe 

_ 275 280 285 

Ser Gin Phe Pro Ser Cys Thr Ala Asn Gly Lys Thr Asp Glu Thr lie 

290 295 300 

Cys Val Glu Ala Thr Ala Gly Gly Val Asp Thr Leu Ser Thr Tyr Pro 
305 310 315 320 

Ala Asp Met Ala Thr ser Ala Thr Leu ser Ala Asn Gly Thr Pro Tyr 

325 330 335 

Ala Thr Ser Ala Met Glu Asn pro Gly Ser Ala Ser Ala Ala Thr Phe 

, 340 345 350 

Phe Met Gly Thr Ala Glu Thr val Asn Ser Gly Ala Ala Gly Lys lie 

355 360 365 

cys Met He Asp Arg Gly val lie Ser Phe His Asp Lys val Lys Asn 

370 375 380 

cys Gin Asn Ser Gly Gly Val Gly Ala Val He lie Asn Asn Thr Ala 
385 390 395 400 

Gly Met Leu Tyr Gly Thr Leu Gly Glu Gly ser Ala Asn Thr Thr ser 

405 410 415 

lie Pro Ala Val Gly Ala Ala Phe Glu Asp Arg Thr Ala Leu Leu Ala 

, 420 425 ~ 430 

Ala Thr Thr Ala ser He Asn He Gly Thr ser Asp Tyr Gly Leu Met 

435 440 445 

Ser Gly Thr Ser Met Ala Thr Pro Ala val ser Gly He Ala Ala Leu 

450 455 460 

Val Trp Ser Asn His pro Gly cys Thr Gly Thr Gin lie Arg Asn Ala 
465 470 475 480 

Leu Lys Ala Thr Ala Lys Asp Ala Gly Ala Ala Gly Lys Asp val Tyr 

485 490 495 

Phe Gly Tyr Gly He val Gin Ala Ala Ala Ala His Gin Tyr Leu Thr 

, 500 505 510 

Thr Asn Gly cys Gly Gly Gly Thr Thr Thr Pro Gly He ser Leu Thr 

515 520 525 

Leu Gin Gly val Ser ser Lys Gly Lys Arg Tyr val Asp Leu Thr Trp 

, 530 535 540 

Ala ser Ala Thr Thr ser Ser val Asp lie Tyr Arg Asn Asn val Lys 
545 . , 550 555 560 

Val Leu Thr Thr Thr Asn Asp Gly Ala His Arg Asp Gly pro Leu Asn 

565 570 575 

Arg Gly Ser Tyr ser Tyr Lys val cys Glu Ala Ala ser Thr Thr Lys 
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580 585 590 

cys Ser Ala ser Thr ser lie ser Leu 
595 600 

<210> 97 
<211> 681 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 97 

HS^ ggaca accc 9g tc 9t cgtcgatttt ccgctgcggg gcgagtggaa tgcgcccaac 60 

a ^f£ g 2 ca cgcgcatccc cagccacggc acggatatgc tcggccagcg ctacgcttat 120 

ga ^HH3 cg g c gl a 9cgcc aggaggcagc agcctgaagt tctaccgcat gagcccactg 180 

«2«^ a «H gc tfl^CflBcgc gcgcctggcg gactgctacg gctggggcca gccgatctac 240 

g 5 g g^gg c gg acggtacggt ggcgcaggcc ggcgacggct ggcccgagcg caacccggtg 300 

gggatctgtt catgctcttt aagaacggcc tgtcgatccg ctcaaccgag 360 

g 2 gc i cgacc ^gcgcatcct gaccggcaat tacgtcatcg tagagagcag cgcgggctat 420 

atgctctacg cccacgcgca gaacggctcg gtgcgcgtcg cgccgggcga gaaggtgacc 480 

accgggcagc acctggcgaa tgtaggccat tcgggcaatt ccaccgcgcc ccacctgcac 540 

H~£ a 3 a tggatcagct cgacccgtgg aaagcgcagg gcatcgcctg ctgtttccgc 600 

gaa I a * gagg i ct gg ca gaa cggcggctgg cagccggtgc gcaacggcat ccccaccgcc 660 

gccgaacgca tccggcggta g » ««« 

<210> 98 
<211> 226 
<212> PRT 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 98 

Met Met Asp Asn Pro val val val Asp Phe Pro Leu Arg Gly Glu Trp 
1 5 10 15 

Asn Ala Pro Asn Thr pro Gly Thr Arg lie Pro Ser His Gly Thr asd 
20 25 30 

Met Leu Gly Gin Arg Tyr Ala Tyr Asp Phe He Gly val Ala Pro Gly 
, 35 40 45 

Gly ser ser Leu Lys Phe Tyr Arg Met Ser Pro Leu Arg Tyr Leu Leu 
50 55 60 

Phe Gly Ala Arg Leu Ala Asp cys Tyr Gly Trp Gly Gin Pro He Tyr 

65 70 75 80 

Ala Ala Ala Asp Gly Thr val Ala Gin Ala Gly Asp Gly Trp Pro Glu 
85 90 * 95 

Arg Asn Pro yal His Leu Ala Arg Asp Leu Phe Met Leu Phe Lys Asn 

^. J-00 105 110 

Gly Leu ser lie Arg ser Thr Glu Gly Leu Asp Leu Arg lie Leu Thr 

Gly Asn Tyr val lie val Glu ser ser Ala Gly Tyr Met Leu Tyr Ala 

1?° n 135 140 

His Ala Gin Asn Gly ser val Arg val Ala Pro Gly Glu Lys val Thr 
145 150 155 160 

Thr Gly Gin His Leu Ala Asn val Gly His ser Gly Asn ser Thr Ala 

165 170 175 

Pro His Leu His Phe His lie Met Asp Gin Leu Asp Pro Trp Lys Ala 

180 185 190 

Gin Gly lie Ala cys cys Phe Arg Glu Tyr Glu val Trp Gin Asn Gly 
195 , 200 205 

Gly T£R Gln Pro Val Ar *g Asn Gl y lle Pr o Thr Ala Ala Glu Arg He 

210 215 220 

Arg Arg 
225 

<210> 99 
<211> 1944 
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<213> Unknown 
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<220> 

<223> obtained from an environmental sample. 
<400> 99 

atggcctttc ttgctgcccg tccgaaggac gcgctatttt 
tcgttgcgtt cggatgtttc gctgaatctt cgagacgttt 
gggattaggc tagcggtcct tgatgacggc ttcgaccgcc 
aactacaacg tcaacatcga ccgtgatttt gtcggccgtg 
gagcgcggca actggcatgg tactgctgtg atgggcgtgg 
gttggggtta caggtgttgc cacagacgtg accctgatgg 
tctgccggca atccggcgca gtacgcggcg gctctcagcg 
gcaaacagtt catgggggtt tggtggcttc ttcattgaca 
cgtgccgccg aaagcgctct gaagttttcg gttgacaatg 
gttcaagttt ttgctgctgg taactcgcga gcgtcgggtg 
ttccagaatt caatctatac gatggcagtg ggtgcgacgg 
tcattctcga cgccgggcgt tgcgcttcat gtctctgcgc 
actgacgtct cgggccgtga cggctatagc tctggcaatg 
tcctttgccg ccccgtcggt tgcaggcatt gtctcactca 
cttggatggc gagatgttca agagatctta gcttattctg 
atttccgatc cattcttgat cacgaataag gcagacaact 
catagcaaga attatggctt cggtctggtt gatgcccatg 
acttggaccg agcagcagac ttcgcacaac atgatgactg 
cgggcaacgc tgcgggacgc aggccgttgg gagacgacgt 
accattgacc gtgttgagct tgagattgat ctcaagcaca 
ataggtcttg tgtcagccga aggcacaacg agttggttgg 
cctggcgcgg cggggaacgg ttcggggcta aaaaatattt 
cagttctggg gcgaggaagc gcgtggtacc tggaagctgg 
ggcaatattg gtcggcttga ctggttccaa gtcaacatct 
gatgactctt acatctacac caacgagttt gcccgcctcg 
gtgatcaacg acgcccaagg gcgtgatgcc atcaacgcct 
gttcttgatc ttctccacgg ctcgatcatt gccggccggc 
accatcatcg agcgggcttt tgctggtgac ggcaacgacc 
gataaccttc tctggggcgg tcgcggcaat gatgtccttg 
atcttcgcct ttggcgtacg ttcgggacgc gatataattc 
cgaattctcc taacggacgg ggtgagtgtc cgcagtcttt 
tccgacggtg ctaccattac tgcagctaac ggttggcagt 
caaggcgatt tgctctttgc ttga 

<210> 100 
<211> 647 
<212> PRT 
<213> unknown 

<220> 

<223> Obtained from 
<400> 100 

Met Ala Phe Leu Ala 

1 5 
Trp His Leu ser Ser 
20 

val Trp Thr Asp Tyr 
35 

Asp Gly Phe Asp Arg 
50 

Asn lie Asp Arg Asp 
65 

Glu Arg Gly Asn Trp 
85 

Asp Asp Asn Gly val 
100 

Met Gly Leu Arg lie 
115 

Ala Ala Ala Leu Ser 
130 



cctcgcagtg 
ggaccgacta 
atcatgctga 
gtgactttga 
ccggcgctga 
gcctgcgtat 
agagcgcaaa 
attttgatag 
gccgtggtgg 
acgacgtgaa 
acaccgccgg 
cgggtgtgtc 
aggcgtgggt 
tgctcgatgc 
cgaaggagac 
ggaatggtgg 
ctgcggtccg 
catcttttgg 
tcacgatcaa 
actggattgg 
tcgatcgtcc 
ggttcgactt 
tcatcgagga 
ttggcgatcg 
gcgctcaatc 
cagcggtaac 
aggtttctta 
aagtccgtgg 
agggtcgcgg 
tagactttga 
cgggcagcgt 
ggcagatgtc 



gcatctttcc 
caagggtgct 
cctgcgtgca 
cgcgattcat 
cgacaatgga 
cggctttggc 
agctgacgtt 
tcatcatttc 
ccttggtact 
cttccacaac 
tcgggtagct 
gattctgaca 
gcaaggcacg 
taatgcccgt 
gacagccggg 
cggccttacc 
ccttgccgag 
agctgcgccg 
ccgtgacatc 
agatctccgc 
gggcgtggcg 
cacgaccagt 
cgtcaagcgt 
cccgagcaac 
cggtcgtacg 
cagcgatagc 
cggggctggc 
caacaccatg 
tggttccgat 
cgcgaacgac 
cgccacgctc 
caatttctac 



an environmental sample. 



Ala Arg 

Leu Arg 

Lys Gly 

His His 
55 

Phe val 
70 

His Gly 

Gly val 

Gly Phe 

Glu ser 
135 



Pro Lys 

Ser Asp 

25 
Ala Gly 
40 

Ala Asp 
Gly Arg 
Thr Ala 



Asp Ala Leu 
10 

Val Ser Leu 

lie Arg Leu 

Leu Arg Ala 
60 

Gly Asp Phe 

Val Met Gly 
90 

Val Ala Thr 



Thr Gly 
105 

Gly ser Ala Gly Asn 
120 

Ala Lys Ala Asp val 
140 
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Phe Ser 

Asn Leu 
30 

Ala Val 
45 

Asn Tyr 

Asp Ala 

val Ala 

Asp val 
110 
Pro Ala 
125 

Ala Asn 



Ser Gin 
15 

Arg Asp 

Leu Asp 

Asn val 

He His 
80 
Gly Ala 
95 

Thr Leu 
Gin Tyr 
ser ser 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1944 
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Trp Gly phe Gly Gly Phe Phe lie Asp Asn Phe Asp Ser His His Phe 
145 ^ 150 155 160 

Arg Ala Ala Glu ser Ala Leu Lys Phe Ser val Asp Asn Gly Arq Glv 

165 170 175 

Gly Leu Gly Thr val Gin Val Phe Ala Ala Gly Asn Ser Arg Ala Ser 

180 185 190 

Gly Asp Asp val Asn Phe His Asn Phe Gin Asn ser lie Tyr Thr Met 

i? 5 200 205 

Ala Val Gly Ala Thr Asp Thr Ala Gly Arg val Ala ser Phe ser Thr 

210 215 220 

Pro Gly val Ala Leu His Val ser Ala Pro Gly val Ser lie Leu Thr 
225 230 235 240 

Thr Asp val Ser Gly Arg Asp Gly Tyr ser ser Gly Asn Glu Ala Trp 

245 250 255 

Val Gin Gly Thr ser phe Ala Ala Pro Ser Val Ala Gly lie val Ser 

260 265 270 

Leu Met Leu Asp Ala Asn Ala Arg Leu Gly Trp Arg Asp val Gin Glu 

275 280 285 

lie Leu Ala Tyr Ser Ala Lys Glu Thr Thr Ala Gly lie Ser Asp Pro 

_ 290 295 300 

Phe Leu lie Thr Asn Lys Ala Asp Asn Trp Asn Gly Gly Gly Leu Thr 
3 9 5 310 315 320 

His Ser Lys Asn Tyr Gly phe Gly Leu Val Asp Ala His Ala Ala val 

325 330 335 

Arg Leu Ala Glu Thr Trp Thr Glu Gin Gin Thr ser His Asn Met Met 

340 345 350 

Thr Ala ser Phe Gly Ala Ala Pro Arg Ala Thr Leu Arg Asp Ala Gly 

355 360 365 

Arg Trp Glu Thr Thr Phe Thr He Asn Arg Asp lie Thr He Asp Arg 

n 370 375 380 

val Glu Leu Glu He Asp Leu Lys His Asn Trp lie Gly Asp Leu Arg 
385 390 395 400 

lie Gly Leu val ser Ala Glu Gly Thr Thr Ser Trp Leu Val Asp Arq 

405 410 415 

Pro Gly val Ala Pro Gly Ala Ala Gly Asn Gly Ser Gly Leu Lys Asn 

420 425 430 

lie Trp Phe Asp Phe Thr Thr ser Gin Phe Trp Gly Glu Glu Ala Arq 

435 440 445 

Gly Thr Trp Lys Leu Val He Glu Asp Val Lys Arg Gly Asn lie Gly 

450 455 460 

Arg Leu Asp Trp Phe Gin val Asn lie Phe Gly Asp Arg Pro ser Asn 
465 470 475 480 

Asp Asp Ser Tyr lie Tyr Thr Asn Glu Phe Ala Arg Leu Gly Ala Gin 

485 490 ~ 495 

Ser Gly Arg Thr val lie Asn Asp Ala Gin Gly Arg Asp Ala lie Asn 

, 500 505 510 

Ala ser Ala val Thr Ser Asp ser Val Leu Asp Leu Leu His Gly Ser 

515 520 525 

He lie Ala Gly Arg Gin Val Ser Tyr Gly Ala Gly Thr lie lie Glu 

530 535 540 

Arg Ala Phe Ala Gly Asp Gly Asn Asp Gin Val Arg Gly Asn Thr Met 
545 550 555 560 

Asp Asn Leu Leu Trp Gly Gly Arg Gly Asn Asp val Leu Glu Gly Arq 

565 570 575 

Gly Gly ser Asp lie Phe Ala Phe Gly Val Arg ser Gly Arg Asp He 

_ 580 585 590 

He Leu Asp Phe Asp Ala Asn Asp Arg lie Leu Leu Thr Asp Gly val 

_ 595 600 605 

ser val Arg ser Leu ser Gly ser Val Ala Thr Leu ser Asp Gly Ala 

i 6 }° , 615 620 

Thr lie Thr Ala Ala Asn Gly Trp Gin Trp Gin Met Ser Asn Phe Tyr 
625 630 635 640 

Gin Gly Asp Leu Leu Phe Ala 
645 

<210> 101 
<211> 1125 
<212> DNA 
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<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 101 

gtgctgagaa aaaccttgtt cgtcgtcgtt gcggcgctgt tggcctcggc tcaacccgtc 60 

gcagcgcaac gcatggagaa cggaaacgta cggccggtga acgacggcat agtgcaggaa 120 

KS2 caafl9 tactgcagcc gctaagcgga cagccgcaat cggccaagat gcacgtcgac 180 

IfZSZSS? 99 c gaagagcat tcgcgtcagg atcggcgttg ccagcaatgc ggcgccacgc 240 

o^S2 a « a S a ct 9tcgccgt cagggatcga aacggcgggc tggtggcgcg atacccggct 300 

;£H2 a ?. cttc g c g cc aagcc ggtctggagt cctcctgtcc cgggcgcctc ggtcgaggtc 360 

gaggtcgagg tcgaggcggc ggcggcggat acggccggca ttgcggtcgc ggtgaccggc 420 

a H a 3 cgggc agcgcacgcc gggcgatccg atgctctcgg tgctgggcga tacgttcgac 480 

ctggaaccga tcgagtcgtt tcggctggaa aagcccgaga tattcaaggc cgggctcgcg 540 

2HH^ aa S c t gatgctggt gcgtgacggc aagtctctgg cgtgcacggg cttcatgatc 600 

gacgatgatc gcatgctgac caacgagcat tgcatcaata gccaggccat ctgcgacagc 660 

gcagtcgcac tgttcggata cgactcgaac gcgggtatga cgagcgacat ggtgcgcgag 720 

SKiSi 9 " 9 cct g tc1 =gga attcaagagc atggacgaga agctcgacgt Igcgatgatt 780 

«i?.3£S 9 S ca . acagcccggg caagcggtgg ggacgactga agctcgctgt cgctgcgccc 840 

2?££*£2E cgatcgtgat ccaccatccc aatggagatc cgaagtatgt cacgcgagag 900 

tcg t1: gg c aagct gcccgttgac gggcgcgcca aggacaccga tttcagccac 960 

cgatgggagg tagctcgggc tcgccggtcc tgagccgaag gagcctggaa 1020 

££i££2S!£ ^iS atcacc i tggcatcgac ctcgctgatc cggcttggcg ggatcaaaat 1080 

cgcgcggtgc gaatggagct catccgcgcc gcgctggggc tttga 1125 

<210> 102 
<211> 374 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CD... (22) 

<400> 102 

Met Leu Arg Lys Thr Leu Phe val val Val Ala Ala Leu Leu Ala ser 

1 5 10 15 

Ala Gin pro val Ala Ala Gin Arg Met Glu Asn Gly Asn val Arg Pro 

20 25 30 

val Asn Asp Gly lie Val Gin Glu Val Ser Lys Val Leu Gin pro Leu 

35 40 45 

Ser Gly Gin Pro Gin Ser Ala Lys Met His val Asp ser Ala Gly Ala 

50 55 60 

Lys ser lie Arg Val Arg He Gly val Ala ser Asn Ala Ala Pro Arg 
65 70 75 g 0 

Ser Asp Tyr Thr Val Ala Val Arg Asp Arg Asn Gly Gly Leu Val Ala 

„ 85 . 90 95 

Arg Tyr pro Ala Ala Glu Leu Arg Ala Lys Pro Val Trp ser Pro Pro 

100 105 HO 

val pro Gly Ala ser val Glu val Glu val Glu val Glu Ala Ala Ala 
115 120 125 

Ala A fR Tnr Ala Glv I1e Ala Val Ala val Thr Gly He lie Gly Gin 

130 135 140 

Arg Thr Pro Gly Asp Pro Met Leu Ser val Leu Gly Asp Thr Phe asp 
14 5 150 155 155 

Leu Glu Pro He Glu ser Phe Arg Leu Glu Lys Pro Glu lie Phe Lys 

165 170 175 

Ala Gly Leu Ala val Ala Lys Leu Met Leu val Arg Asp Gly Lys Ser 

180 185 190 

Leu Ala Cys Thr Gly Phe Met lie Asp Asp Asp Arg Met Leu Thr Asn 

. 195 , 200 205 

Glu His cys lie Asn Ser Gin Ala He cys Asp ser Ala Val Ala Leu 

21U 215 220 

Phe Gly Tyr Asp Ser Asn Ala Gly Met Thr ser Asp Met Val Arg Glu 

230 235 240 
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Gin ser Ala Ala cys Leu Glu Phe Lys ser Met Asp Glu Lys Leu asd 

n ^ ,245 250 255 

val Ala Met lie Arg Leu Ala Asn Ser Pro Gly Lys Arg Trp Gly Ara 

260 265 270 

Leu Lys Leu Ala Val Ala Ala Pro Asp Glu Leu ser lie val He His 
275 280 285 

His Asn Gly As P Pro L y s T y r va1 Thr Arg Glu Asp Cys Phe Val 

, 290 295 300 

Gly Lys Leu Pro Val Asp Gly Arg Ala Lys Asp Thr Asp Phe ser His 
305 310 315 320 

Arg cys Asp Thr Met Gly Gly ser Ser Gly ser Pro Val Leu ser Ara 

n 325 330 335 

Arg Ser Leu Glu Val lie Gly Leu His His Leu Gly lie Asp Leu Ala 

„ 340 345 350 

Asp Pro Ala Trp Arg Asp Gin Asn Arg Ala val Arg Met Glu Leu He 

„ 355 360 365 

Arg Ala Ala Leu Gly Leu 
370 

<210> 103 
<211> 897 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 103 

atgaaagagt taaaggtaat gcaaaaacat caagaccaga tttttaacct gccaaatata 60 

gtcggtgtag gtatcggctg caaagtgaaa gatggtatta tttctcaaga acctgccatt 120 

gtcgctttgg ttgttaagaa agtggacaaa gcttatttgc cggaagcaag catggttccg 180 

gctgaattgg atggtgtagt taccgatgtc agagaagtag gggaaattaa acttcttggg 240 

cgtaccgata aacaacggcc ggcatgtcct ggcatcagca ttggtcatta taaaattacc 300 

gccggtactt tcggcgcaat ggtttacgac aatcaaacag gtgatccgct tattctgtca 360 

aataatcacg ttctggccaa tgtaactaat gggcgtgacg gcagaagcgc tattggtgat 420 

gcaatatatc aaccgggtag ttatgacgga ggtacgtcgg cagataccat tgcccacttq 480 

caccggtttg taccagttta ttacggttca agttcgaaag cgaatctggt tgactgtgca 540 

gtagctaagc cgataagcaa tgatcttatc atcgacgaga tcatggaaat tggcaaagtt 600 

gccggggtcg ctcaggccga ggtaggtatg aatgtcaaga aaagcggccg gactaccgga 660 

ctaacaacag gcactatcga cactgtgcat accacagtaa aggtgaacat gggcgtcggt 720 

acagctactt tcaaagatca aatcgtggcc ggtgcaatgt cccagggcgg cgacagcggg 780 

tcattggtgc ttaatgagca aaacgaagcg ataggattat tgtttgccgg ttctgattat 840 

accactatat tcaatgatat ccagaatgtt ttgaacgcac tgaaggtaag gttttag 897 

<210> 104 

<211> 298 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 104 

Met Lys Glu Leu Lys Val Met Gin Lys His Gin Asp Gin He Phe Asn 

1 5 10 15 

Leu pro Asn lie val Gly val Gly lie Gly cys Lys val Lys Asp Gly 

20 25 30 

lie lie ser Gin Glu Pro Ala He Val Ala Leu val val Lys Lvs val 

35 40 45 

Asp Lys Ala Tyr Leu Pro Glu Ala Ser Met val Pro Ala Glu Leu Asp 

50 55 60 

Gly val val Thr Asp val Arg Glu Val Gly Glu He Lys Leu Leu Gly 
65 70 75 80 

Arg Thr Asp Lys Gin Arg Pro Ala Cys Pro Gly He Ser lie Gly His 

85 90 95 

Tyr Lys He Thr Ala Gly Thr Phe Gly Ala Met val Tyr Asp Asn Gin 

100 . 105 110 

Thr Gly Asp pro Leu He Leu ser Asn Asn His val Leu Ala Asn val 
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T u * 1 } 5 120 125 

Thr Asn Gly Arg Asp Gly Arg Ser Ala He Gly Asp Ala lie Tyr Gin 

~u 135 140 

Pro Gly ser Tyr Asp Gig Gly Thr Ser Ala asd Thr lie Ala His Leu 

His Arg Phe val Pro val Tyr Tyr Gly ser ser ser Lys Ala Asn LeS 

165 170 

val Asp cys Ala val Ala Lys Pro lie ser Asn Asp Leu He lie Asp 

180 185 190 

Glu lie Met Glu He Gly Lys val Ala Gly val Ala Gin Ala Glu val 

_ iy5 200 205 

Gly Met Asn val Lys Lys ser Gly Arg Thr Thr Gly Leu Thr Thr Gly 

Thr lie Asp Thr val His Thr Thr val Lys val Asn Met Gly val Gly 

230 235 * 740 

Thr Ala Thr Phe Lys Asp Gin lie Val Ala Gly Ala Met ser Gin Gly 

245 250 255 

Gly Asp ser Gly ser Leu Val Leu Asn Glu Gin Asn Glu Ala He Gly 

^6" 265 270 

Leu Leu phe Ala Gly ser Asp Tyr Thr Thr He Phe Asn Asp He Gin 

280 285 
Asn val Leu Asn Ala Leu Lys val Arg Phe 
290 295 

<210> 105 
<211> 2091 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 105 

gtgagcgagc tgcacgtctg gcgccagtac acctggttgc tggaacaagc caaqacccao 60 
E?£?2£i a ^ gaacccca sacccgtcag gaaggggaca agiccatcag rtat2ggg?g 120 
tgccgtcaga ccctgcccgc cggcagcgaa gtgcaggtgg tcttgaagga caccqqctat 180 
caatacccgg tggggggcag cgaatggcag accctgccgg aaacaaccga gtgqIaqqtS 240 
aaccgggtgc tcaaccgccc catcgtgctg gccagcaagg aagagcagEt KactgtcS? 300 
cgtgccgacg gccgcgcctg ttccgagccg gatctgccgg gcaccgaict grtggacSix 360 
? aa 2n??^ a a 9 ata 9tgca ggatgccagt ggccagcccg ccccggtctg gcagglglac 420 
££f2£?£? atgacaccaa gctgctggcc gtgtcgcgcg gcatccagag cctgctggcg 480 
gccaatcagc cggcccatcc ggccatgaag ctgctgctgg aatacgtgcg tqcccacaaE 540 
taccacaact acggcaagca caaggaagac ggcccggctg ccgccgagg? gitgg?cqlS 600 
gcattgaccg cgctgggcgc ccatccgctg ctcttcccgg agcaggccag cgacqaSotl 660 
ggcgccgtca tgggtgcctg gagcatcgcc ctgcacggtc agttciagag c?cgg?aqS 720 
r a ?n^^ Ct t1: gg cac «t gctcggcgag ttcaacciga tgctggccta cScaScic 780 
?2S«nSf t $ aqcac 9 cc tgggcgaclg gtctgttcga tctgctcaac 840 
ttcctcgact tcgccagcga ctacagcgat cccttcgcca acgacttccq ccaacaooac qnn 
ggcgagctgc gcaagcagct gcacgccctc ggcatgagcg agrtcgcgtt gtggS§§qa 960 

cgggatggcg ccgatctgtt cctgctcaac aacgtgctgg atgcttacac Sqcrtcta? lofn 

cgggtcgccc gctatacccg cccggacgag ctcgacggEt accgcaagct gctqStqtc 1080 
tccgtcatcg cactggttcg ccaccacgac ctgatccccg gtggccagca gaq?ciq§at 

ctgctggaag acatgtcgct gaccctctcc acctactacc tgicctacac gqlccq???? llffi 

ag i gaag "t gcatcagcgg cgactttgcc gggctctgca cccctgtSS Ig?aglggac 1260 

gtgctgccgt tcgagcacac ctgctcgccg accctgcgcc tgcgggccca ggatctcacc 13?n 

atggatcagg ccgaggggat ctgccgtgaa ctgggtgEcg aagagcagca gttcSccaa iIro 

£ ag . a * ggaga ccggctggca gccggtggcg gacgatcacl acgaggcgc? ggaac?gg?§ 1448 

gtcttcaact cctccgccga ctggaaacgc tacggcagtg ccctgttcgq cqqcotctc? lsnn 

accgacaacg gcggcatcta cctcgaaggg gatccggctc gccccgqcal cEIoocccac 1^8 
ttctttgcct acgaggcgga gtggaagcgc ccagcgttcc aggtgtggat cc?§cSccac 

gagtacgtgc actacctgga cggccgcttc aaccagtacg gcagcttcgg ccact!cc?S 1680 

S» ccacctggtg gtcggaaggg ctggcggagt tcgtcgcc?! cgg"a"g£gc 1740 

ttcgcccgcg gtctggacaa cgtcgccggc cgtccggcca gtgagcgtcc qqccctoaEe isnn 
gacatcctgc acctggatta cgacaagggc ggcgagatgg tctactccto qtcctailrn 

gtgcaccgct tcctgaacga gtccggtcgc ggcgcEagct ggrtggccat SccSSocc lion 

ctgcgcaacc cggatcagca gcaggccatg agcgccttcg lagccgagct ggacclqctS 1980 

attgccaatg acagcgaggc ctaccagcag tggctcggcc gcgagctgct acccSataa ?n!R 

gaagccaaca aggactccga cgagtgcaag gccaacgact cctcEcacS l CCCtggtgg |g|J 
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<210> 106 
<211> 696 
<212> prt 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 106 

Met Ser Glu Leu His val Trp Arg Gin Tyr Thr Trp Leu Leu Glu Gin 

n 10 15 

Ala Lys Thr Gin Gin Glu Cys Asp Glu Pro Gin Thr Arg Gin Glu Gly 

20 25 30 

Asp Lys Thr He Ser Tyr Arg val Cys Arg Gin Thr Leu Pro Ala Gly 

35 40 45 

ser Glu val Gin val val Leu Lys Asp Thr Gly Tyr Gin Tyr Pro val 

50 55 60 

Gly Gly ser Glu Trp Gin Thr Leu Pro Glu Thr Thr Glu Trp Gin Glu 
b5 70 75 g0 

Asn Arg val Leu Asn Arg Pro lie Val Leu Ala ser Lys Glu Glu Gin 

85 90 " 95 

Leu Asp cys Arg Arg Ala Asp Gly Arg Ala cys ser Glu Pro Asp Leu 

100 105 110 

Pro Gly Thr Glu Leu Leu Asp Ala Glu Ala Ala Lys lie val Gin Asp 

n 1 t 5 I 20 125 

Ala ser Gly Gin Pro Ala Pro val Trp Gin Glu Asn Tyr Gly His Asp 

135 140 
Asp Thr Lys Leu Leu Ala val ser Arg Gly He Gin Ser Leu Leu Ala 
145 150 155 IgO 

Ala Asn Gin Pro Ala His Pro Ala Met Lys Leu Leu Leu Glu Tyr val 

l g5 170 175 

Arg Ala His Asn Tyr His Asn Tyr Gly Lys His Lys Glu Asp Gly Pro 

180 185 " 2.90 

Ala Ala Ala Glu Ala Leu Ala Glu Ala Leu Thr Ala Leu Gly Ala His 

195 200 205 

Pro Leu Leu Phe Pro Glu Gin Ala Ser Asp Glu val Gly Ala val Met 

210 215 220 

Gly Ala Trp ser He Ala Leu His Gly Gin Phe Lys ser Pro Ala Val 
j~ 230 235 240 

Gin ser Arg Phe Gly Thr Leu Leu Gly Glu Phe Asn Gin Met Leu Ala 

245 250 255 

Tyr ser Thr Arg His Ala Ser Glu He Asn Gly Gin His Ala Trp Ala 

260 265 270 

Thr Gly Leu Phe Asp Leu Leu Asn Phe Leu Asp Phe Ala Ser Asp Tyr 
275 280 285 

5er ™R Pro Phe Ala Asn AS P Phe Ar 9 Gin Gin Asp Gly Glu Leu Arg 

290 295 300 

Lys Gin Leu His Ala Leu Gly Met ser Glu Leu Ala Leu Trp Lys Gly 
305 310 315 r J 

Arg Asp Gly Ala Asp Leu Phe Leu Leu Asn Asn val Leu Asp Ala Tyr 

325 330 335 

Thr Arg Leu Tyr Arg val Ala Arg Tyr Thr Arg Pro Asp Glu Leu Asp 

340 345 ~ 350 

Gly Tyr Arg Lys Leu Leu Asp Asp ser val He Ala Leu Val Arg His 

360 365 
His Asp Leu He Pro Gly Gly Gin Gin Ser Gin Asp Leu Leu Glu Asp 

370 , 375 380 

Met ser Leu Thr Leu ser Thr Tyr Tyr Leu Thr Tyr Thr Asp Arg Thr 
3« 390 395 40O 

ser Glu Ala Cys lie ser Gly Asp Phe Ala Gly Leu Cys Thr Pro Val 

n n 405 4 10 415 

Arg val Glu Asp val Leu Pro Phe Glu His Thr cys Ser Pro Thr Leu 

42 0 425 430 

Arg Leu Arg Ala Gin Asp Leu Thr Met Asp Gin Ala Glu Gly He cvs 

435 440 445 

Arg Glu Leu Gly Ala Glu Glu Gin Gin Phe His Gin Gin Met Glu Thr 
4jU 455 450 
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Gly Trp Gin Pro Val Ala Asp Asp Hi s 1 Asn 6 Gl u" Al a Leu Glu Leu Val 

470 475 480 

val Phe Asn Ser ser Ala Asp Trp Lys Arg Tyr Gly ser Ala Leu Phe 

i _ , 485 490 495 

Gly Gly val ser Thr Asp Asn Gly Gly He Tyr Leu Glu Gly Asp Pro 

at a 500 505 510 

Ala Arg pro Gly Asn Gin Ala Arg Phe Phe Ala Tyr Glu Ala Glu Trp 

515 520 525 

Lys Arg pro Ala Phe Gin yal Trp Asn Leu Arg His Glu Tyr val His 

530 535 540 

Tyr Leu Asp Gly Arg Phe Asn Gin Tyr Gly ser Phe Gly His Tyr Pro 

550 555 560 

Leu Asn Arg Thr Thr Trp Trp ser Glu Gly Leu Ala Glu Phe val Ala 

565 570 575 

His Gly Gin cys Phe Ala Arg Gly Leu Asp Asn Val Ala Gly Arg Pro 

580 585 590 

Ala ser Glu Arg Pro Ala Leu Ala Asp He Leu His Leu Asp Tyr Asp 

595 600 605 

Lys Gly Gly Glu Met val Tyr ser Trp ser Tyr Thr Val His Arg Phe 

bl ° 615 620 

Leu Asn Glu Thr Gly Arg Gly Ala ser Trp Leu Ala Met Ala Gin Ala 
P 25 630 635 640 

Leu Arg Asn Pro Asp Gin Gin Gin Ala Met ser Ala Phe Glu Ala Glu 

645 650 655 

Leu Asp Gin Leu lie Ala Asn Asp ser Glu Ala Tyr Gin Gin Trp Leu 

660 665 670 

Gly Arg Glu Leu Leu Pro Trp Trp Glu Ala Asn Lys Asp Ser Asp Glu 

d/3 680 685 

Cys Lys Ala Asn Asp ser ser His 
690 695 

<210> 107 
<211> 1116 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 107 

atggctacat atatcgttac attagaagag ggtcaaacaa gagattgcct actagqttot 60 

ggcaaagtag gtaagccgca atctgtacct glatgcgtta ttgttgacac cctgcttact 120 

aagcaaacac tagagggtat agatggcgtt gtcagtgtaa tagaggatca tcctSta?ao lio 

cac 9 tcctac taataataac tggttcctag accgtaiS! caaaSlcag 240 

tcacgcagca acacaacata cataccaacc cgttcgggca agggggtatg tatctatatc ion 

gtagatgatg gtatgagaga atcacacaga gitttctcag gacgtgtagc a?aS5att 360 

acggtgtgtc aagggcacat ggtactttgg ttgcaagttg tgcagcaggg 420 

££E£2i 999 ca 9 c 5 tt: tgaagcagaa atctatatgg ctgaaacatt gtggicgtit 480 

9"? a ^ a 5 aa " aaa ?£ tat 9gatgcttgt attgaccact atltccaaaa tggacgtaaa 540 

ccttccgtgt tgaatttatc attcacatca atgtcctccg caggatatag agtaattata fion 

" a 9 t9a H gg tat 9 a «9tt gtagcagcag caggcaacn ?la?gacga? 660 

tccctaaaaa gattccctgc aaatcttgat aacgtaatat cagtaggatg cttgactaaa 7?o 

S5JS?2S S a S CttCt J a ca 9taactac ggagaactgg tgga?I?aig gg«?Sggl 780 

9agcggcgtc agccgtagat aacaactcag cgagaatggc cScaggcact 840 

tcatccgctg cacctgttat agctggtgtc tgtgcaatga ttcttaaaaa aaac?rtaar onX 

ctgacgaacg tagaggttcg tSaagaactt atgacSatg S"at?a?c ???Sca??a 960 

ggtcgagttg gatacgctca agttacaaat acagcacctc ttcccgaacc agaaccttg? info 

issssii &gg& asess » aas cattaicaaa t?ttaS?ct i? 



<210> 108 
<211> 371 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
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Met Ala Thr Tyr lie Val Thr Leu Glu Glu Gly Gin Thr Arg Asp cys 

A 5 10 ic 

Leu Leu Gly cys Gly Lys val Gly Lys Pro Gin Ser val Pro Glu cys 

val He val Asp Thr Leu Leu Thr Lys Gin Thr Leu Glu Gly lie Asp 

i •, 40 45 

Gly val val ser val He Glu Asp His Pro val Gin Pro Glu Glu Ala 

55 60 

Arg pro Thr Asn Asn Asn Trp Phe Leu Asp Arg lie His Asn Gin Gin 

70 75 RO 

ser Arg ser Asn Thr Thr Tyr lie pro Thr Arg ser Gly Lys Gly val 

85 90 95 

cys lie Tyr lie val Asp Asp Gly Met Arg Glu Ser His Arg Asp Phe 

100 -, -, 105 110 



ser Gly Arg val Ala Gin Thr He Arg Asn Val Asp Gly val Ser Arg 

120 125 
Ala His Gly Thr Leu val Ala Ser cys Ala Ala Gly Ser Leu Phe Gly 

Ala Ala Phe Glu Ala Glu He Tyr Met Ala Glu Thr Leu Trp Thr Tyr 

155 1 fio 

Ala Asp Thr He Lys Ala Met Asp Ala Cys lie Asp His Tyr He Gin 

J»o5 170 175 

Asn Gly Arg Lys pro ser val Leu Asn Leu ser Phe Thr ser Met Ser 

180 185 190 

ser Ala Gly Tyr Arg val val lie Asp Arg Ala Phe ser Glu Gly Met 

- Ly - > 200 205 

Thr val val Ala Ala Ala Gly Asn His Asn Asp Asp Ser Leu Lys Arg 

. 215 220 

Phe Pro Ala Asn Leu Asp Asn val lie ser Val Gly cys Leu Thr Lys 

230 235 240 

Asp Met val Arg Ala ser Tyr ser Asn Tyr Gly Glu Leu val Asp lie 

Trp Ala pro Gly His Asp Gly Arg Ala Ala Ser Ala val Asp Asn Asn 

zt>U 265 270 

Ser Ala Arg Met Ala Thr Gly Thr Ser ser Ala Ala Pro val He Ala 
£ 5 .-. •. 280 - 285 



Gly val cys Ala Met lie Leu Glu Gly Asn Pro Asn Leu Thr Asn Val 

"V 295 300 

Glu Val Arg Lys Glu Leu Met Thr Asn Gly Ser Leu Pro Phe Ala Leu 
V "0 315 3?n 

Gly Arg Val Gly Tyr Ala Gin val Thr Asn Thr Ala Pro Leu Pro Glu 

325 330 Mr 

Pro Glu Pro cys Pro Glu Pro Glu Pro He Asp Thr ser Ala lie Glu 

^ 345 350 

Gin Ala Leu Ala Asp Phe Asn Ala Ala Met Gin Thr Phe He ser ser 

360 365 
Leu Asn Lys " 
370 

<210> 109 

<211> 1215 

<212> DNA 

<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 109 

atgaagtaca ttgtcattct aaagaaaggt tacaatagaq attcacttac anactatt-nr en 
acaaaagtag geaagcegtg tgagctacac aatctcgtti tcattaacac tqScSSat ifn 
^§S c ^? a ttatt 9«ga cttagattgt gtggaatcta ttgagaaaga ttSgtatat 180 
acatctgatg aggaatttta caagtcatct cgtactactg ataattaaac attalearna }ln 
ttcaatttta cagaacctca acglgagtat cctgagagtt ac?gttl?aa tcS?acaa2r InR 
aaaggtgttg geatctaegt tattgacagt ggtgttcgta cta?tcat?a aaIStan?£ 
SSSSnS JSSES SSSH* $a8gt3K StttSSj ?ia?2?Iag 420 

St^s sags jjissffi ?Esgjsg jaggs rag? as 
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otSSfSJ S??22& a "9caccat tacaaaaagt ctaagagtgc tgctgtactt 600 

acIaSS?™ 9tcactagca atgaaaccta tctcagacgc actctaccaa 660 

ttcatgtatc tagtgcaggt aatcagtcta cagatactcc aagataccct 720 

ctcagactat ctctgtaggt gctactgaca agEaggacaa taaagcatca 780 

SSI! 8 *** tt: gg caat ac cgtagacgta tatgcacccg gagtgaatgt gaaggtagcg 840 

SttSSSSS ?SS85S tactcgtatt gcaagaggaa cctcattctc SgcSStS 900 

fEZSSSP * catt Scact catgctagaa ggctcagaca agcctcgtaa gagtgagcat 960 

?SS?2?S H cgacaa H cttcctagac aatgctgcaa gtgcctctaa ggcagataag 1020 

Saaaala^a £r£2E£ ^""fl 5 * ccattcaagt ttcctaaacc ttctcctgta 1080 

?^ a an a =«i tacaaaaggt gtctgacaat aaggaatcgt caactatttc agacaaaggt 1140 

gcat?????? ?JtS fl agaaattgta fl«ggtgtta tcctagtagc tactatagct 1200 



<210> 110 
<211> 404 
<212> PRT 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 110 

Met Lys Tyr lie val lie Leu Lys Lys Gly Tyr Asn Arg Asp Ser Leu 

5 10 T ^ 

Thr Asp Tyr cys Thr Lys val Gly Lys Pro cys Glu Leu His Asn Leu 

val lie lie Asn Thr Asp Glu cys Thr Ala Lys lie He Ala Asp Leu 

35 40 45 r 

Asp cys val Glu ser lie Glu Lys Asp ser Val cys Thr ser Asp Glu 

55 60 
Glu Phe Tyr Lys ser ser Arg Thr Thr Asp Asn Trp Ala Leu Thr Arg 

75 80 
Phe Asn Phe Thr Glu Pro Gin Arg Glu Tyr Pro Glu Ser Tyr Arg Tyr 

85 90 05 

Asn Arg Thr Gly Lys Gly val Gly He Tyr val lie Asp ser Gly val 

1Q 0 105 110 

Arg Thr Thr His Gin Glu Leu Val Gly Arg Val Glu Thr lie Tyr ser 
_i 5 120 125 

Thr Leu Glu Gly Lys His Phe Asp ser Asp Asn Glu Leu Asn He Asn 

135 140 
Arg ser His Gly Thr Ala Val Ala Ser Ala Ala Ala Gly Lys Lys Leu 

150 155 T fin 

Gly He Ala ser Glu Ala Thr Val Tyr Asn Leu Phe val Asp Phe Ser 

- L °-> 170 175 

Met ser Asp lie lie Lys Ala Phe Asp Thr val Leu His His Tyr Lys 

180 185 190 

Lys ser Lys ser Ala Ala Val Leu val Thr Ser Phe Ser Thr Leu ser 

_ 200 205 

Leu Ala Met Lys Pro He ser Asp Ala Leu Tyr Gin Ala Gly Leu val 

2 15 220 
His val ser ser Ala Gly Asn Gin Ser Thr Asp Thr Pro Arg Tyr Pro 

235 7 4 1\ 

Ala Ala Phe Pro Gin Thr lie Ser val Gly Ala Thr Asp Lys Gin Asp 

245 250 255 

Asn Lys Ala ser Phe ser Asn Phe Gly Asn Thr Val Asp val Tyr Ala 

260 265 270 

Pro Gly val Asn val Lys val Ala Asp His Ala Arg Asp val Arg Thr 

280 285 

Arg iln Ala Arg Gly Thr %%l Pne Ser Ala Pro Tyr Val Ala Gly He 

"V 295 300 

lie Ala Leu Met Leu Glu Gly ser Asp Lys Pro Arg Lys ser Glu His 
? _ 310 315 320 

Val Asp Thr lie Arg Gin ser Phe Leu Asp Asn Ala Ala Ser Ala ser 

i 330 335 

Lys Ala Asp Lys Arg val Pro His Thr Arg Phe Asp He Glu Pro Phe 

. 340 345 35 Q 

Lys Phe pro Lys pro ser Pro Val Glu Lys lie Val Gin Lys val Ser 
355 360 365 
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Asp Asn Lys Glu Ser ser Thr He Sep 1 Asp 6 Lys" Gly ser Lys Lys Asn 

3/ r 375 380 

Tyr Val Lys Glu He yal Ala Gly val lie Leu Val Ala Thr lie Ala 

If! He Leu Leu 390 395 400 



<210> 111 
<211> 1596 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<400> 111 
atgtcactat 
gcgctggccg 
acctccgaag 
ctgtcatccg 
ctggcctccc 
gtggtcgatg 
gtcgaggagg 
ctggatcgag 
gccgccaacg 
ggcggacgca 
aatggccacg 
ggcgtgatcg 
atcatcgccg 
agcctgggtg 
ggcgtgaccg 
gcacgggtcg 
ttctcgaact 
tggtggacca 
gtggcgggtg 
cgcaacgcca 
cccaatcggc 
ggccgtctca 
cgcttcacct 
gcgatctggg 
aatctggtgg 
cctggtgcgt 
cagccgctgt 



ccattcatcg 
ccagcacact 
accccatcga 
aattcaccgg 
gccatggcgc 
ccgacgacag 
acggccatgt 
tcgaccagcg 
tgcgcgccta 
tcggcaacgg 
gcacacatgt 
tgcatccagt 
gcatcgactg 
gcggcggcaa 
tcgtggtcgc 
cgaacgccat 

ggggcaactg 

gcaccaccgc 
ccgccgccct 
tcatcaccaa 
tgctgtacac 
acggtggtca 
tcgtgatcca 
ccaaccatgt 
tctacaacag 
ggctggccgt 
gggccactca 



cagaaatcga 
gtacacgctg 
aggacgctac 
ccgcgccgac 
gacgctcctg 
gacgctggcg 
gctgctgaac 
ctttcttcca 
catcatcgat 
gttcagcgcg 
ggccgggacg 
gcgcgtgttc 
ggtacgcggc 
ttcttcggcg 
cgcaggcaac 
cacggtgggc 
tctggacctg 
cagccacacg 
gtacctggcc 
cgcgacaacc 
ccggtttgcc 
gacgctccag 
gggcgatggc 
ctacggcagc 
cgtcaaccag 
ccagaacgat 
tacctgctgc 



agtgcgttcc 
ggatccaccg 
atcgtcgtgc 
gtgcccgcca 
ttcagctacg 
caactgctgg 
tcgacgacgc 
ctcaacagca 
tcgggcgtgc 
atcaacgacg 
gtcgccggca 
ggctgctccg 
aaccacgtca 
gatacggcga 
tcgaatgaca 
tcgacccaga 
ttcgcgccgg 
atcgacggca 
aacaaccccg 
aatgtcgtct 
gcggcaccgc 
accggccaat 
aatctggtgc 
ggtcatcgcc 
gcgcgctggc 
ggcaacgtgg 
cgctga 



gaagtggctt 
ccgttgccag 
tcagggagca 
ttgccgatgt 
aacatgctct 
ccgatccacg 
agccgaacgc 
cctacgtcta 
tgaccgcgca 
gtcgtggcgt 
gtacatgggg 
gcggctcggc 
agccggcggt 
ccaacaacct 
acgcctgcct 
gcaacgacgc 
gatcggcaat 
cctcaatggc 
gcgcttcgcc 
ccaacccggg 
caccaccgcc 
cggcggtttc 
tgtatcaggc 
tgtcgatgca 
ataccggcac 
tcgtctacag 



cttcgcggtg 
cgaactgcgg 
ggctgcacgt 
ggcgcgcacg 
gcgtggcttc 
cgtggagtac 
gacctggggg 
cgacaccacg 
cagccagttc 
acaggactgc 
cgtggccaag 
ctggtcgacg 
ggcaaacatg 
catcaacgcc 
ctactcgccg 
gcgttcctgg 
cacctcggcc 
ggcaccgcac 
ggccaccgta 
cgccggttcg 
accgggctgc 
ctgcgatgga 
cggggtgggt 
gggcgacggc 
ccatggtcac 
cgccggcggt 



<210> 112 
<211> 531 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from 

<221> SIGNAL 
<222> (1)... (36) 

<400> 112 

Met ser Leu ser lie 

1 5 
Phe Phe Ala val Ala 
20 

Thr Ala Val Ala ser 
35 

Arg Tyr lie Val Val 
50 

Phe Thr Gly Arg Ala 
65 

Leu Ala Ser Arg His 
85 



an environmental sample. 



His Arg Arg Asn Arg ser Ala Phe Arg 
10 

Leu Ala Ala ser Thr Leu Tyr Thr Leu 

25 30 
Glu Leu Arg Thr Ser Glu Asp Pro lie 

40 45 
Leu Arg Glu Gin Ala Ala Arg Leu ser 

55 60 
Asp val Pro Ala lie Ala Asp Val Ala 
70 75 
Gly Ala Thr Leu Leu Phe ser Tyr Glu 
90 

Page 100 



Ser Gly 
15 

Gly ser 

Glu Gly 

Ser Glu 

Arg Thr 

80 
His Ala 
95 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1596 
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Leu Arg Gly Phe val Val Asp Ala Asp Asp Arg Thr Leu Ala Gin Leu 

A n 100 105 110 

Leu Ala Asp Pro Arg val Glu Tyr val Glu Glu Asp Gly His Val Leu 

115 120 125 

Leu Asn ser Thr Thr Gin Pro Asn Ala Thr Trp Gly Leu Asp Arg val 

-LjO 135 140 

Asp Gin Arg Phe Leu Pro Leu Asn Ser Thr Tyr Val Tyr Asp Thr Thr 

150 155 1 fiO 

Ala Ala Asn val Arg Ala Tyr lie He Asp ser Gly val Leu Thr Ala 

165 170 ' 175 

ms ser Gin Phe Gly Gly Arg lie Gly Asn Gly Phe ser Ala lie Asn 

180 185 190 

Asp Gly Arg Gly Val Gin Asp Cys Asn Gly His Gly Thr His Val Ala 

-L95 200 205 

Gly Thr Val Ala Gly ser Thr Trp Gly Val Ala Lys Gly val lie Val 

215 220 
His Pro val Arg val Phe Gly cys Ser Gly Gly ser Ala Trp Ser Thr 

230 235 240 

lie lie Ala Gly lie Asp Trp val Arg Gly Asn His val Lys Pro Ala 

245 250 255 

val Ala Asn Met ser Leu Gly Gly Gly Gly Asn ser ser Ala Asp Thr 

<2oO 265 270 

Ala Thr Asn Asn Leu He Asn Ala Gly Val Thr val val val Ala Ala 

. 275 280 285 

Gly Asn ser Asn Asp Asn Ala cys Leu Tyr ser pro Ala Arg Val Ala 

n 295 300 

Asn Ala lie Thr val Gly ser Thr Gin ser Asn Asp Ala Arg Ser Trp 
u 310 315 320 

Phe ser Asn Trp Gly Asn cys Leu Asp Leu Phe Ala Pro Gly ser Ala 

_ 325 330 335 

He Thr ser Ala Trp Trp Thr ser Thr Thr Ala Ser His Thr He Asp 

340 345 35Q 

Gly Thr ser Met Ala Ala Pro His Val Ala Gly Ala Ala Ala Leu Tyr 

jjj 360 365 

Leu Ala Asn Asn Pro Gly Ala Ser Pro Ala Thr Val Arg Asn Ala He 

3/u 375 3g0 

lie Thr Asn Ala Thr Thr Asn Val val ser Asn Pro Gly Ala Gly ser 
3o-> 390 395 40n 

Pro Asn Arg Leu Leu Tyr Thr Arg Phe Ala Ala Ala pro Pro Pro Pro 

405 410 415 

Pro pro Gly cys Gly Arg Leu Asn Gly Gly Gin Thr Leu Gin Thr Gly 

420 425 430 

Gin ser Ala val ser Cys Asp Gly Arg Phe Thr Phe val lie Gin Gly 

435 440 445 

Asp Gly Asn Leu Val Leu Tyr Gin Ala Gly Val Gly Ala He Trp Ala 

450 , 455 460 

Asn His val Tyr Gly ser Gly His Arg Leu Ser Met Gin Gly Asp Gly 
465 470 475 405 

Asn Leu val val Tyr Asn ser Val Asn Gin Ala Arg Trp His Thr Gly 

485 490 495 

Thr His Gly His Pro Gly Ala Trp Leu Ala Val Gin Asn Asp Gly Asn 

jOO 505 510 

val val val Tyr Ser Ala Gly Gly Gin Pro Leu Trp Ala Thr His Thr 

515 520 525 

Cys cys Arg 
530 

<210> 113 
<211> 4818 
<212> DNA 
<213> Unknown 

<220> / 
<223> obtained from an environmental sample. 

<400> 113 

ttgaccaata agaaattcac caaatttcta agtgcatttc taacactcat tataatcrti- Rn 
tcgcttgttc tgccattcaa cggtactgca altgcagctc S?£gaaa?a gSgtSSg 
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acgaatccgc 

ttgctggaag 

gttccagtca 

ctcaacggga 

cagcaaaaca 

tcatacgata 

ctcctaacaa 

ggtcttcaaa 

ggcattaaca 

gatacaggca 

ttcgtccctc 

acgtctccgc 

tatacgaccc 

ggcatcaaag 

ggaagtggcg 

gacgtcatca 

gcgatcaaca 

ccgaaccggg 

acgacaaacc 

tacagtaaag 

gcaggcggtt 

ctagacgtaa 

gtcgcagcgg 

acaaatgcac 

ttcgatatgt 

acgatttcct 

agttcacgtg 

accaacatca 

gaggcctact 

gcactcgtga 

aacacagcaa 

gtggatgctt 

aatgacggaa 

gataaaaaca 

gactataccg 

caatccgaat 

gcagagacaa 

gatctttcat 

atggaaatca 

ttgtacttca 

aacccgaccg 

ctaacggcag 

gcgtcggaag 

ggaaatccca 

acaatcgaag 

gattaccaaa 

gcaacatacg 

caggacggca 

gtgaaatacg 

gaaccggtgg 

gacacagctc 

cgcgacgtaa 

aacggaaaag 

ttcacacaaa 

gcactgaaca 

gaaacgaaag 

ttcaatgtag 

gcaggcaaaa 

gaagtgaaag 

ttaggtgtag 

acagtcgttg 

gctacggttt 

atgattccag 

atcgtcacct 

attaagataa 

ggcgcaagca 

agcgcgctca 

ctcgtctact 



aagacgcaag 

gggatgcccg 

tcattcattt 

aaaagatgag 

cggcacgtaa 

cagtcctcaa 

taagcggcgt 

aagtcgaccc 

agctatggga 

tcgacgcatc 

acgtagacgg 

tcgatcgtcc 

acggaactca 

gcattgcacc 

cgacttcagg 

acttatctct 

acgccatgct 

gcacaatggg 

ctgaaacaca 

tgaatgacct 

acgatctcat 

ctggcaaagt 

ctaagaaaaa 

cgaacaaatc 

ctgtaacaga 

tcgatcaatt 

gtccatccac 

tgtcaacaat 

cacgtaaaac 

aacaagcgaa 

cagtactcga 

acaaagcggc 

cagaagtgga 

tctctgtcac 

tttctgttga 

tcacattaaa 

aagcggggga 

taccattcgc 

cgaaaacgga 

caataactgg 

gcggcaagta 

gatcctacca 

tgattccgga 

aaacgatcgc 

gggcggttgc 

aagagctcgt 

aagtgacagc 

cattcgcatt 

cagacgctgc 

acacagtttc 

aacttctcgt 

ctgcagaagc 

tgacagcggt 

cagttcccgt 

agaagagctt 

tgaaagctga 

tcgataactc 

cgcaagtccg 

atcttccgca 

gccagcagga 

agaaagactt 

caaaaggact 

gagaagacac 

attcggtgga 

ctgagaaaac 

agttcagtgt 

cgccaggcaa 

tggcagtaaa 



tgcgcttcag 

actccacaag 

atccgaaaaa 

ccaatccgag 

ggaaatgacg 

cggtctctcc 

gaaatacgtc 

gaaagtggat 

agaaggtatt 

ccatcctgac 

ggagtacgca 

tgcaaacaag 

cgtggcagga 

gaaagtcgac 

catcattaaa 

cggtggtggt 

tgcgggcacg 

aactccggca 

tttccaagcg 

gatggcaacg 

cgcagttcct 

ggcactcgtc 

cggtgcagtt 

agacgtattc 

tggggaagcc 

ctcaagcatc 

accgaacttc 

tccgatgtac 

aggtacatcc 

tccgacatgg 

tacgaaaaag 

gcgcgcagat 

aaacttaaaa 

taaaaaaatc 

cgtaacaaaa 

cggtgaacaa 

tgaaatcctc 

agctgacttc 

tctttcattc 

cgatgtcggt 

tagcgacggc 

acttccgata 

tggcttgtac 

tgattacgta 

agacggaaaa 

gaaatacgga 

aaatgatgca 

cgaccttccg 

tggcaacaaa 

tgttgcggtc 

cacggaaaca 

aacgttcgct 

cgctgcaggt 

tactgtaact 

gtctctaggc 

cggtacagtc 

aatcgctacg 

tgtcatgatt 

agacgtggtg 

acaactgaca 

cacgccatcc 

cgtcactgct 

gatcttcgtt 

taaaaccgac 

agtgactcca 

cgtcaacaac 

aacacaagtg 

aggcgaaccc 



10336256. txt 
caaaaagctg cgattgcaca 
gatctgcaag gtctatctgg 
gcggttggcc ttgaacaggg 
attactctca aaaagggtaa 
gttaaaaaag tgaaattcga 
ggaacagttc aagcgaacga 
gaacctgata caaccgtcta 
gcaaagatgg acacaagcat 
gaaggacaag gcgtcaaagt 
ttgaaagcgg tttataaagg 
cgtccacgcg cagatgacga 
cctgaagtga acgagcgagg 
acgattgtag cacaaggtaa 
ctctattcat atcgcgtcct 
gcgatcgata cagcagtcat 
gcgaactccg aaacggatgg 
atttctgttg ttgcaacggg 
acatcacgac tcggaattgc 
aacgtaaacg taaaagcagg 
acattcggca aagacgtaga 
ggagcgggtg ctgaaaaaga 
gcacgttcag aaatcgcgtt 
gcaatcatcg tacacaactt 
cttggcgacg cattcgaatt 
ctgcgtgcag cactcgctgc 
aaaacaacag gtgatgacgt 
gacatcaagc cagacgtttc 
gggaacgatt tcccggatgc 
atggcaactc cacacattgc 
aacgcatttg acgtaaaagt 
tatgacgtct tcgctcaagg 
gttcttgctt atgcgatcga 
ggaaccgtta cattcggtcc 
aacgtaaaag atttgaaatc 
ggattcggcg acgcaaaagt 
cttctgaacg taactctgac 
ggctacatcc acatcaaagg 
ggtggagcag ccgcagtcgc 
aatggagacg gtgtgaacga 
ttcaacacga tcgagctgtg 
tacatcggat atttgcacgc 
ctaggtaagt acacacaatg 
acaatcgact tctctgctga 
ggtccagtag ttgtgaaatc 
gtaactggta aaatcaccga 
atgggctacg acctcaatac 
gtcgtggatt ccggtgcagt 
actttcgata aaacaaaaaa 
gcggaagaag tcatctacac 
gatcaaaccg cactcgactt 
acaacgaagc cagacggcac 
tcaagcgacg cagcagttgc 
aaagcggaga tcacggtcac 
gcggaacctg tgaaggaaga 
gttggtcagc aagaacagct 
gtgaaaacgg acgtcacgcc 
gtccacaaag gactcgtcac 
cctgggcagg atacacgctt 
acctattcgg tggataaaac 
gtcaagcaaa cgaccgtgaa 
acaagcttca acgtagtgga 
cacaaagcag gcaaaacgca 
tacctggaag tcgtcacgcc 
gtgaagatgc aagtgaatca 
gatggcaaaa tcactgaaaa 
aaaattgcaa cagtcaacaa 
aaagtcgtct tgccgaacgg 
gcgccaatta tcacgtattc 
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gcagacaagc 

cagtcaggaa 

gatccataag 

aatccaggcc 

ccaagtttac 

cctcaagaaa 

tgcacaggaa 

tccattttta 

ggcggttctc 

cggtaaaaac 

tggttctgaa 

cagctcattc 

caacgaattc 

cggcgcttac 

tgaaaagatt 

cgcgtccttc 

caactcaggc 

agtagggaat 

tgaattcact 

aacacaatta 

ctacgcagat 

cgttgataaa 

tgcgggcggt 

catcccgaca 

agcgccaagt 

caatgactca 

tgcacctgga 

agattacagc 

tggaattgcg 

ggctctttcc 

agcaggacgc 

tacagcaagc 

tcaaaagttg 

agctggcggc 

cacggttgat 

ggcgtcaaaa 

taacggcaaa 

agttaaagat 

tgatgccatg 

ggatatcatg 

aagtgatacc 

gggcggtaca 

aacgaagtca 

gactgcaggc 

caaatacgtc 

aaaactttcg 

gaagttggca 

caatgtcact 

agctatcgat 

gaaagtggga 

ttcgactgac 

aaccgttgta 

atacaatgac 

aatcagctac 

gacaatcacg 

aacagtgagc 

tgctcacaaa 

cgtttatctc 

tgctttgaaa 

gccggacggt 

taaaaaaatc 

agtccgcgtc 

tccacaaaac 

gcaaacgcag 

agacgtaaca 

aggtttgatc 

tgaaagccta 

tttggacaaa 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
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gacagtgtct ccttgaaagc aggggactca gcgaatgtcc aactcgtcga gaccacgaca 4260 

aaagcggacg gcacgtcgac aacaaaagac gtgacaacag aggcgacata ccagacgaat 4320 

aatgccgacg ttgcaacagt aacccaaggt aaaatctctg caatcgcagc aggggataca 4380 

gaaatcagcg tcaccctcgg cgcgttcgaa acgactgtga aagttcacgt agaagcagtt 4440 

gcaccgaaag cgatcgtagt tacagatgag atgatcaatg cgttcatcgc ggataaaaaa 4500 

gcgaagcaga tcatcatcga agtaccagca gctgtcggtc taatggacgt ggaattctca 4560 

aaagcgatct tgaagaaaat cgagaagtct gagaaagacc tcgtgcttaa agcaggaaac 4620 

gcagtctaca cactcgaaga cgatgctgtt gaagaactga tgaaccgctc tggcggagac 4680 

gcagtcatca cactcggcac atcttcatct gccaacgtga aggatgccgt ctcagaggtc 4740 

tacacaatcg agttttcaac tggcactgca gctaacaaat ccgctttgaa aaaattcgat 4800 

gaagaaatat tagtcgca " 4818 

<210> 114 
<211> 1606 
<212> prt 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (D...C32) 

<400> 114 

Met Thr Asn Lys Lys Phe Thr Lys Phe Leu Ser Ala Phe Leu Thr Leu 

1 , 5 10 15 

He Met val Leu Ser Leu Val Leu Pro Phe Asn Gly Thr Ala Asn Ala 

20 25 30 

Ala Leu Leu Lys Gin Pro Phe Lys Thr Asn Pro Gin Asp Ala Ser Ala 

35 40 45 

Leu Gin Gin Lys Ala Ala lie Ala Gin Gin Thr Ser Leu Leu Glu Gly 

50 55 60 

Asp Ala Arg Leu His Lys Asp Leu Gin Gly Leu Ser Gly ser Gin Glu 
65 70 75 80 

Val Pro val lie lie His Leu ser Glu Lys Ala val Gly Leu Glu Gin 

85 90 95 

Gly He His Lys Leu Asn Gly Lys Lys Met ser Gin Ser Glu lie Thr 

100 105 110 

Leu Lys Lys Gly Lys lie Gin Ala Gin Gin Asn Thr Ala Arg Lys Glu 

u 115 120 125 

Met Thr val Lys Lys Val Lys Phe Asp Gin val Tyr ser Tyr Asp Thr 

_ 130 135 140 

val Leu Asn Gly Leu ser Gly Thr val Gin Ala Asn Asp Leu Lys Lys 
145 150 155 160 

Leu Leu Thr lie Ser Gly Val Lys Tyr val Glu Pro Asp Thr Thr val 

165 170 175 

Tyr Ala Gin Glu Gly Leu Gin Lys Val Asp Pro Lys Val Asp Ala Lys 

180 185 190 

Met Asp Thr ser lie Pro Phe Leu Gly lie Asn Lys Leu Trp Glu Glu 

195 200 205 

Gly lie Glu Gly Gin Gly val Lys val Ala Val Leu Asp Thr Gly lie 

210 215 220 

Asp Ala Ser His Pro Asp Leu Lys Ala Val Tyr Lys Gly Gly Lys Asn 
225 m 230 235 240 

Phe val Pro His Val Asp Gly Glu Tyr Ala Arg Pro Arg Ala Asp Asp 

245 250 255 

Asp Gly ser Glu Thr ser Pro Leu Asp Arg Pro Ala Asn Lys Pro Glu 

, 260 265 270 

val Asn Glu Arg Gly ser Ser Phe Tyr Thr Thr His Gly Thr His val 

275 280 285 

Ala Gly Thr lie val Ala Gin Gly Asn Asn Glu Phe Gly lie Lys Gly 

290 295 300 

lie Ala Pro Lys val Asp Leu Tyr ser Tyr Arg Val Leu Gly Ala Tyr 
305 310 315 320 

Gly ser Gly Ala Thr Ser Gly He lie Lys Ala lie Asp Thr Ala Val 

325 330 335 

He Glu Lys He Asp val lie Asn Leu Ser Leu Gly Gly Gly Ala Asn 
340 345 350 
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Ser Glu Thr Asp Gly Ala Ser Phe Ala lie Asn Asn Ala Met Leu Ala 

. . 355 360 365 

Gly Thr He Ser Val Val Ala Thr Gly Asn Ser Gly Pro Asn Arq Glv 

. 370 375 380 

Thr Met Gly Thr Pro Ala Thr Ser Arg Leu Gly lie Ala val Gly Asn 

u r 390 395 400 

Thr Thr Asn Pro Glu Thr His Phe Gin Ala Asn val Asn val Lys Ala 

n -. 405 410 415 

Gly Glu Phe Thr Tyr ser Lys val Asn Asp Leu Met Ala Thr Thr Phe 

420 425 430 

Gly Lys Asp val Glu Thr Gin Leu Ala Gly Gly Tyr Asp Leu lie Ala 
435 440 445 

«n Gly Ala Gly Ala Glu Lys As P TV Ala Asp Leu Asp val Thr 
i 4 -> u , _ 455 460 

Gly Lys val Ala Leu val Ala Arg Ser Glu lie Ala Phe val Asp Lys 
4dd 470 475 r 4&q 

val Ala Ala Ala Lys Lys Asn Gly Ala Val Ala lie lie val His Asn 

485 490 495 

Phe Ala Gly Gly Thr Asn Ala Pro Asn Lys ser Asp val Phe Leu Gly 

500 505 510 

Asp Ala Phe Glu Phe He Pro Thr Phe Asp Met ser val Thr Asp Gly 

— , 515 520 525 

Glu Ala Leu Arg Ala Ala Leu Ala Ala Ala Pro ser Thr He Ser Phe 

535 540 
Asp Gin Phe ser ser lie Lys Thr Thr Gly Asp Asp Val Asn Asp ser 
-> 45 550 555 K ego 

Ser ser Arg Gly Pro Ser Thr Pro Asn Phe Asp lie Lys Pro Asp Val 

565 570 575 

ser Ala Pro Gly Thr Asn lie Met Ser Thr lie Pro Met Tyr Gly Asn 

580 585 590 

Asp Phe Pro Asp Ala Asp Tyr ser Glu Ala Tyr ser Arg Lys Thr Gly 
-rt. 595 . . 6 °0 605 

Thr ser Met Ala Thr Pro His lie Ala Gly lie Ala Ala Leu val Lys 

6 3-° 615 620 

Gin Ala Asn Pro Thr Trp Asn Ala Phe Asp val Lys Val Ala Leu Ser 
625 , 63 0 635 640 

Asn Thr Ala Thr val Leu Asp Thr Lys L^s Tyr Asp val Phe Ala Gin 

Gly Ala Gly Arg val Asp Ala Tyr Lys Ala Ala Arg Ala Asp val Leu 

oo0 665 670 

Ala Tyr Ala lie Asp Thr Ala Ser Asn Asp Gly Thr Glu val Glu Asn 

o/5 680 685 

Leu Lys Gly Thr Val Thr Phe Gly Pro Gin Lys Leu Asp Lys Asn lie 

690 . 695 700 

ser val Thr Lys Lys lie Asn Val Lys Asp Leu Lys ser Ala Gly Gly 

710 715 720 

Asp Tyr Thr Val ser val Asp val Thr Lys Gly Phe Gly Asp Ala Lys 

val Thr val Asp Gin ser Glu Phe Thr Leu Asn Gly Glu Gin Leu Leu 

740 745 750 

Asn val Thr Leu Thr Ala ser Lys Ala Glu Thr Lys Ala Gly Asp Glu 

760 765 
He Leu Gly Tyr lie His lie Lys Gly Asn Gly Lys Asp Leu ser Leu 

1 (y _ 775 780 

Pro Phe Ala Ala Asp Phe Gly Gly Ala Ala Ala val Ala Val Lys Asp 

790 795 onn 

Met Glu lie Thr Lys Thr Asp Leu ser Phe Asn Gly Asp Gly Val Asn 

805 810 815 

Asp Asp Ala Met Leu Tyr Phe Thr lie Thr Gly Asp val Gly Phe Asn 

820 825 830 

Thr lie Glu Leu Trp Asp He Met Asn pro Thr Gly Gly Lys Tyr Ser 

o35 840 845 

Asp Gly Tyr He Gly Tyr Leu His Ala Ser Asp Thr Leu Thr Ala Gly 

8:>u _ 855 860 

ser Tyr Gin Leu Pro lie Leu Gly Lys Tyr Thr Gin Trp Gly Gly Thr 

870 875 RRO 

Ala ser Glu Val lie Pro Asp Gly Leu Tyr Thr He Asp Phe ser Ala 
885 890 895 
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Glu Thr Lys ser Gly Asn Pro Lys Thr He Ala Asp Tyr Val Gly Pro 

900 905 910 

Val Val yal Lys Ser Thr Ala Gly Thr lie Glu Gly Ala Val Ala Asp 

915 920 925 

Gly Lys val Thr Gly Lys lie Thr Asp Lys Tyr val Asp Tyr Gin Lys 

i "0 935 g 40 

Glu Leu val Lys Tyr Gly Met Gly Tyr Asp Leu Asn Thr Lys Leu ser 
n ■ 950 955 960 

Ala Thr Tyr Glu val Thr Ala Asn Asp Ala Val val Asp ser Gly Ala 

_ 965 970 975 

val Lys Leu Ala Gin Asp Gly Thr Phe Ala Phe Asp Leu Pro Thr Phe 

980 985 990 

Asp Lys Thr Lys Asn Asn Val Thr val Lys Tyr Ala Asp Ala Ala Gly 
995 1000 1005 

Asn VX?n Ala Glu Glu val 11 e T y p Thr Ala 11 e Asp Glu Pro val Asp 

. 1010 1015 1020 

Thr val ser val Ala Val Asp Gin Thr Ala Leu Asp Leu Lys Val Gly 
1025 . n 1030 1035 1040 

Asp Thr Ala Gin Leu Leu Val Thr Glu Thr Thr Thr Lys Pro Asd Glv 

1045 1050 1055 

Thr ser Thr Asp Arg Asp Val Thr Ala Glu Ala Thr Phe Ala Ser Ser 

- 1060 1065 1070 

Asp Ala Ala Val Ala Thr Val Val Asn Gly Lys Val Thr Ala Val Ala 
1075 1080 1085 

Ala £lXJ" ys Ala Glu Ile Thr val Thr TV" Asn Asp Phe Thr Gin Thr 

1090 1095 1100 

val Pro val Thr val Thr Ala Glu Pro val Lys Glu Glu He Ser Tyr 
1105 1110 1115 ^20 

Ala Leu Asn Lys Lys Ser Leu ser Leu Gly Val Gly Gin Gin Glu Gin 

. 1125 1130 1135 

Leu Thr He Thr Glu Thr Lys val Lys Ala Asp Gly Thr val Val Lys 

1140 1145 1150 

Thr Asp val Thr Pro Thr val ser Phe Asn Val val Asp Asn ser lie 
1155 1160 1165 

Ala Tt?™ Va1 His Gl y Leu Val Thr Ala His Lys Ala Gly Lys Thr 

n 1:L 70 1175 1180 

Gin val Arg val Met lie Pro Gly Gin Asp Thr Arg Phe Val Tyr Leu 
1185 1190 1195 9 7 1200 

Glu val Lys Asp Leu Pro Gin Asp val val Thr Tyr ser val Asp Lys 

1205 1210 1215 

Thr Ala Leu Lys Leu Gly val Gly Gin Gin Glu Gin Leu Thr val Lys 

1220 1225 1230 

Gin Thr Thr val Lys Pro Asp Gly Thr Val Val Glu Lys Asp Phe Thr 
1235 1240 1245 

Pro ??L Thr Ser Phe Asn Val val Asp Lys Lys ile Ala Thr val Ser 
1250 1255 1260 

Ulc Gly Leu Val Thr £l3~ His Ala G_| y L y s Thr Gln Val Arg val 
-Uob 1270 1275 1280 

Met He Pro Gly Glu Asp Thr He Phe Val Tyr Leu Glu Val Val Thr 

1285 1290 1295 

Pro Pro Gin Asn lie Val Thr Tyr ser val Asp Lys Thr Asp Val Lys 

1300 1305 1310 

Met Gin val Asn Gin Gin Thr Gin lie Lys lie Thr Glu Lys Thr val 

1315 1320 1325 

Thr Pro A S p G -| y Lys Ile Thr Glu Lys Asp Val Thp Gl Ala Ser 

. 1330 1335 1340 

Phe ser val val Asn Asn Lys lie Ala Thr val Asn Lys Gly Leu He 
1345 1350 1355 1360 

ser Ala Leu Thr Pro Gly Lys Thr Gin Val Lys Val Val Leu Pro Asn 

1365 1370 1375 

Gly Glu ser Leu Leu val Tyr Leu Ala val Lys Gly Glu Pro Ala Pro 

1380 1385 1390 

He ile Thr Tyr Ser Leu Asp Lys Asp ser val ser Leu Lys Ala Glv 

1395 1400 1405 

Asp serwvla Asn Val Gin Lj" 5 Val Glu Thr Thr Thr Lys Ala Asp Gly 

Thr ser Thr Thr Lys Asp val Thr Thr Glu Ala Thr Tyr Gin Thr Asn 
1425 1430 1435 1440 
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Asn Ala Asp val Ala Thr val Thr Gin* Gly 6 Lys" I'le ser Ala He Ala 

•, , 1445 1450 1455 

Ala Gly asp Thr Glu lie ser Val Thr Leu Gly Ala Phe Glu Thr Thr 

1460 1465 ' 1470 

val Lys val His Val Glu Ala val Ala Pro Lys Ala lie val Val Thr 
i475 n 1480 1485 

14g 0 Met 16 AS " Ala Sgs 116 Ala Asp Lys gg 0 Ala Lys Gln Ile 

?Jnc I1e Glu val Pro A ]?« Ala val Gl y Leu M et Asp val Glu phe ser 
1505 1510 1515 X520 

Lys Ala He Leu Lys Lys He Glu Lys Ser Glu Lys Asp Leu val Leu 

I 525 1530 1535 

Lys Ala Gly Asn Ala val Tyr Thr Leu Glu Asp Asp Ala val Glu Glu 

1540 „ 1545 1550 

Leu Met Asn Arg Ser Gly Gly Asp Ala val lie Thr Leu Gly Thr Ser 
1555 1560 1565 

Ser ?S!L Ala Asn Val Lvs AS B Ala val ser Glu Val Tyr Thr lie Glu 

. 1570 1575 1580 

Phe ser Thr Gly Thr Ala Ala Asn Lys ser Ala Leu Lys Lys Phe Asp 

i? 85 „T ., 1590 1595 1600 

Glu Glu He Leu val Ala 

1605 

<210> 115 
<211> 2487 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 115 

gtgagaaagt cactggtacg gcgaggtctg ggggcggcgc tgccgctggc cctgaccgtc 60 

gccatgagca tgggcctgct gtcgcagccg gccggcgcag ccgggaacac cggctccgtc 120 

gcgcacgtcg cggcggacga cccggaggac gcaggacccc cacccgtagc gcagtccccc 180 

acagccgaga cggagcacgt cgcgcacgga cgcacgaagg tgtccgagct tccgccactg 240 

gccgcgagca aggacccgct caaggaggtg tacggcaaga ccgcgaaggc gccggtccgt 300 

ccctcgaagt cgatggagaa ggcggttgcc ggcaagaccg gcaagtcccg tgcgcttgcc 360 

gccgcgtgca acgtctccga cttcaccagc cgaagcggcg gcgcgctggt ccagcagatc 420 

aaggcgtcta caaccgactg cgtcaacacc ctgttcaacc tgaccgggtc ggacgcctac 480 

tacgccttcc gcgagtcgca gatggcctcg gtcgcctacg ccctgcgcga cggctcgacg 540 

tcctacccgg gtaacgcctc caccggtatg ccgcagctcg tgctctacct gcgcgccggc 600 

ll£2%£Z c actactacaa cgcaagcacg gtgggctcct acggcagcag cctgcagacc 660 

gcgatacgcg ccgggctcga cgccttcttc gccagcccgc gctcacgcga cgtcaacgac 720 

gccaacggcg agacgctcgc cgaggcggtc acgctcatcg acagtgccga ggagaacgcc 780 

cgctacatcc acgtcgtcaa gcgcctgctg gcggattacg actccacctg gaactcctcc 840 

tggtggatgc tcaacgcggt caacaacgtg tacaccgtga ccttccgcgg ccatcaggtg 900 

J££i2EJ£2 tgagtgccgt gcagtcggac cccggtctga tcgacgcgct ctacaacttc 960 

gcgagcggcc acctcgcgct gctgggaacg gaccagtcct acctcacgtc gaacgcggga 1020 

cgcgaactcg gcaggttcct gcagcactcc ccactgcgct ccaaggtccg ccccctggcc 1080 

gcgggcctgc tcaactccag ctccatcaag ggccgaacgg ccccgctgtg ggtcggtgtg 1140 

gccgagatga ccgactacta cgacaaggcc aactgctcct actacggcac ctgcgacctc 1200 

£ a 2iS" aa J: tQgcccgctc cgtcctgacg gtgacctacc cctgcagctc cagcltcacc 1260 

atcaaggcgc agcagatgac ctcgggcgag ctgtcctcca gctgcagcag cctgcgcaac 1320 

caggacgcct acttccacaa cgtggcccgt gacaacggcc ccgtcgcgaa cgacaacaac 1380 

agcaccatcg aggtcgtggt cttcgactcc agcaccgact accagaccta cgccggcgcc 1440 

atgtacggga tcgacaccaa caacggcggc atgtacctgg aagggaaccc gtcggcggcc 1500 

222!£S£ cgcgattcat cgcctacgag gccgagtggc tgcggcccga cttEcagltc 1560 

tggaacctca accacgagta cacgcactac ctcgacggtc gcttcaacat gtacggcgac 1620 

ttcaacgcca acatcaccac cccgaccatc tggtggatcg aaggcttcgc cgagtacgtc 1680 

tcctactcct accgcggtct cccctatacg gaggcgacga ccgaagcagg ccgtcgcacg 1740 

tacgcgctga gcaccttgtt cgacaccacg tacagccacg acaccacgcg catctaccgc 1800 

tggggctacc tcgccgtgcg gtacatgctc gagaaccacc gcgccgacat ggacaccgtc I860 

ctcggctact accgcgcggg aaactggaac gccgcacgtt cctacctgac cggcaccatc 1920 

22f™™2™ acgacaacga ctggtacacc tggctggcgg cctgcgcggc cggcaactgc 1980 

ggaggcgggg gcaccaaccc gcccggcaac caggcgccca ccgccgcgtt caccaccgcc 2040 

gtccagggcc tggacgtcac cttcaccgac cagtccacgg acgccgacqg caccatcacc ?inn 

tcccggtcct ggagcttcgg tgacggcacc acctccacgg cclccaac?c cg^caagagg 2160 
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tacgggtcgg ccgggtccta cacggtgaag ctgaccgtca ccgacgacaa gggagccacc 2220 

gccaccgcaa cgaggacggt caccgtagcc agcggcggag gcggcggcac cgagtgcacc 2280 

ggaaccgaca cccgggaact gggccagaac tgccaacgcg gcaaccagtc cgccaccgcc 2340 

ggcaactacg cctacctgta cctctacgtc ccggccggca ccacccagct gaagatcacc 2400 

acctccggcg ggacgggcga cgcggacctc tactacagca ccagcggctg gcccggcacc 2460 

acgagctaca cgcagcgtgc gacggga " "' 2487 

<210> 116 
<211> 829 
<212> prt 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...C33) 

<400> 116 

val Arg Lys ser Leu Val Arg Arg Gly Leu Gly Ala Ala Leu Pro Leu 

1 5 10 15 

Ala Leu Thr val Ala Met Ser Met Gly Leu Leu Ser Gin Pro Ala Gly 

20 25 30 

Ala Ala Gly Asn Thr Gly ser val Ala His val Ala Ala Asp Asp Pro 

35 40 45 

Glu Asp Ala Gly Pro Pro Pro val Ala Gin Ser Pro Thr Ala Glu Thr 

50 55 60 

Glu His val Ala His Gly Arg Thr Lys Val ser Glu Leu Pro Pro Leu 
65 70 75 80 

Ala Ala ser Lys Asp Pro Leu Lys Glu val Tyr Gly Lys Thr Ala Lys 

85 90 95 

Ala Pro Val Arg Pro Ser Lys ser Met Glu Lys Ala Val Ala Gly Lys 

u „ 100 105 110 

Thr Gly Lys ser Arg Ala Leu Ala Ala Ala Cys Asn Val ser Asp Phe 

115 120 125 

Thr ser Arg ser Gly Gly Ala Leu Val Gin Gin lie Lys Ala ser Thr 

130 135 140 

Thr Asp cys val Asn Thr Leu Phe Asn Leu Thr Gly ser Asp Ala Tyr 
145 150 155 160 

Tyr Ala Phe Arg Glu Ser Gin Met Ala Ser Val Ala Tyr Ala Leu Arq 

u 165 170 175 

Asp Gly ser Thr Ser Tyr Pro Gly Asn Ala ser Thr Gly Met Pro Gin 

180 185 190 

Leu val Leu Tyr Leu Arg Ala Gly Tyr Tyr Val His Tyr Tyr Asn Ala 

, 19 5 „ 200 205 

ser Thr Val Gly ser Tyr Gly Ser Ser Leu Gin Thr Ala lie Arg Ala 

, 210 215 220 

Gly Leu Asp Ala Phe Phe Ala Ser Pro Arg Ser Arg Asp val Asn Asp 
225 230 235 240 

Ala Asn Gly Glu Thr Leu Ala Glu Ala val Thr Leu lie Asp ser Ala 

, n n 245 250 255 

Glu Glu Asn Ala Arg Tyr lie His val val Lys Arg Leu Leu Ala Asp 

260 265 270 

Tyr Asp ser Thr Trp Asn ser Ser Trp Trp Met Leu Asn Ala Val Asn 

275 280 285 

Asn val Tyr Thr val Thr Phe Arg Gly His Gin Val Pro Ala Phe Val 

290 295 300 

Ser Ala Val Gin ser Asp Pro Gly Leu lie Asp Ala Leu Tyr Asn Phe 
305 310 315 320 

Ala ser Gly His Leu Ala Leu Leu Gly Thr Asp Gin ser Tyr Leu Thr 

325 330 335 

Ser Asn Ala Gly Arg Glu Leu Gly Arg Phe Leu Gin His Ser Pro Leu 

340 345 350 

Arg ser Lys val Arg Pro Leu Ala Ala Gly Leu Leu Asn ser Ser ser 

355 360 365 

lie Lys Gly Arg Thr Ala Pro Leu Trp Val Gly val Ala Glu Met Thr 

370 375 380 

Asp Tyr Tyr Asp Lys Ala Asn cys ser Tyr Tyr Gly Thr Cys Asp Leu 
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385 390 395 400 

Gin Ala Gin Leu Ala Arg ser Val Leu Thr val Thr Tyr Pro cys ser 

405 410 415 

ser Ser lie Thr lie Lys Ala Gin Gin Met Thr Ser Gly Glu Leu ser 

420 425 430 

Ser Ser cys ser ser Leu Arg Asn Gin Asp Ala Tyr Phe His Asn Val 

435 440 445 

Ala Arg Asp Asn Gly Pro Val Ala Asn Asp Asn Asn Ser Thr lie Glu 

450 455 460 

val Val val Phe Asp ser ser Thr Asp Tyr Gin Thr Tyr Ala Gly Ala 
465 470 475 480 

Met Tyr Gly lie Asp Thr Asn Asn Gly Gly Met Tyr Leu Glu Gly Asn 

485 490 495 

Pro Ser Ala Ala Gly Asn Gin Pro Arg Phe lie Ala Tyr Glu Ala Glu 

500 505 510 

Trp Leu Arg Pro Asp Phe Gin lie Trp Asn Leu Asn His Glu Tyr Thr 

515 520 525 

His Tyr Leu Asp Gly Arg Phe Asn Met Tyr Gly Asp Phe Asn Ala Asn 

, 530 535 ~ 540 

lie Thr Thr Pro Thr lie Trp Trp lie Glu Gly Phe Ala Glu Tyr Val 
545 . 550 555 560 

ser Tyr Ser Tyr Arg Gly Leu Pro Tyr Thr Glu Ala Thr Thr Glu Ala 

, 565 570 575 

Gly Arg Arg Thr Tyr Ala Leu Ser Thr Leu Phe Asp Thr Thr Tyr ser 

580 585 590 

His Asp Thr Thr Arg lie Tyr Arg Trp Gly Tyr Leu Ala val Arg Tyr 

595 600 605 

Met Leu Glu Asn His Arg Ala Asp Met Asp Thr Val Leu Gly Tyr Tyr 

610 615 620 

Arg Ala Gly Asn Trp Asn Ala Ala Arg ser Tyr Leu Thr Gly Thr lie 
625 630 635 640 

Gly Thr Arg Tyr Asp Asn Asp Trp Tyr Thr Trp Leu Ala Ala cys Ala 

645 650 655 

Ala Gly Asn cys Gly Gly Gly Gly Thr Asn Pro Pro Gly Asn Gin Ala 

660 665 670 

Pro Thr Ala Ala Phe Thr Thr Ala Val Gin Gly Leu Asp val Thr Phe 

675 680 685 

Thr Asp Gin Ser Thr Asp Ala Asp Gly Thr lie Ala Ser Arg ser Trp 

690 695 700 

Ser Phe Gly Asp Gly Thr Thr Ser Thr Ala Thr Asn Pro Val Lys Arg 
705 710 715 720 

Tyr Gly Ser Ala Gly Ser Tyr Thr val Lys Leu Thr Val Thr Asp Asp 

725 730 735 

Lys Gly Ala Thr Ala Thr Ala Thr Arg Thr val Thr Val Ala Ser Gly 

740 745 750 

Gly Gly Gly Gly Thr Glu cys Thr Gly Thr Asp Thr Arg Glu Leu Gly 

755 760 765 

Gin Asn cys Gin Arg Gly Asn Gin Ser Ala Thr Ala Gly Asn Tyr Ala 

770 775 780 

Tyr Leu Tyr Leu Tyr val Pro Ala Gly Thr Thr Gin Leu Lys lie Thr 
785 790 795 800 

Thr ser Gly Gly Thr Gly Asp Ala Asp Leu Tyr Tyr Ser Thr ser Gly 

, u 805 810 815 

Trp Pro Gly Thr Thr Ser Tyr Thr Gin Arg Ala Thr Gly 
820 825 

<210> 117 
<211> 1356 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 117 

atggcgacca aggccaagaa gggttcccgc gcatccgtca gatcgactgg aaccgatgac 60 
actggaaccg gcgcacccgg acttgactgc ccggttcagc gcctgatcga cgcggcgctt 120 
gaacatccgc agggccatac cggccgctac atcgcgatca tgcgtgagga tgccgaaggc 180 
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gatactgaag cggtgatgtc gaattccttt gccgccacct cggcaaacag ccgtgacttc 240 

ggcacccgcg gtttcgcgat ggatgagatt tcgggggcgg actcgctggt gctgaacacg 300 

ctgggcatgg cggttctggg cggttccgcc gccgacgcgg cgcgcgaaag catgacgcgc 360 

tctggcgaca gtttcgggac tgctgccgag ttgccctatg tgctcgaacc cgaaaccatc 420 

gaatgggtgc tgatcgaccc ggccagctat ctcatgggct ttcgtgctgc ctcggaccgg 480 

atcgcgaccg atcttctggg gcaacctgtg ccgtcgcagt tcgaaccggc ccccgccgac 540 

gtcactgctg ctgccggcgg gatgacctgg ggcctttcgg cgacccgcgt cggtgccagc 600 

acggcgaccg ggcgcggcat ccgcgtggcg atccttgata ccgggcttga tctcggccac 660 

ccggatttcg cgggccgcag gatcctggcg cagtcgttca tcgcgggcga gacaccgcag 720 

gatgtcaacg gccacggcac tcacgtgacc ggcaccgctt gcggcccgag ggtgcccgcg 780 

accggcggca accgctatgg catcgcccac gagtgcgaaa tcctggtcgg caaggtgctg 840 

agcaacgccg gtgccggacc gggccttggc atcgtgatgg gcatcgactg ggcgctggcg 900 

aacggcgcgc atatcatcaa catgtctctt ggcagcccgg cagcggcggc caatctcaag 960 

tacacccagg ccggtaagcg ggccctgacc cgcggcgcgt tgattgtcgc ggcggcgggc 1020 

aacgacaacg cgccgaccgg ccagcccgcc aattcgccga cgatcctgtc ggtggcctcg 1080 

gtgaactcgt tcctgcagaa gtcgggcttt tcaaacttcg gcaaggtcga acttgcggca 1140 

ccggggtctt ccatcgattc gtccctgccc cgtccgcgca ggcgcgggtt cctcagcggt 1200 

accagcatgg ccgccccgca tgtcacgggg attgctgccc ttcatgccca ggccactggc 1260 

ctgcgcggca aggcgctgtg ggcccatctc gagtctcgcg ccaaggcgct gtcgctgccg 1320 

ccccagaacc gtggggcagg gctggtgcag gcatga ^ 1356 

<210> 118 
<211> 451 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 118 

Met Ala Thr Lys Ala Lys Lys Gly ser Arg Ala ser Val Arg Ser Thr 

1 5 10 15 

Gly Thr Asp Asp Thr Gly Thr Gly Ala Pro Gly Leu Asp cys Pro Val 

20 25 30 

Gin Arg Leu lie Asp Ala Ala Leu Glu His Pro Gin Gly His Thr Gly 

35 40 45 

Arg Tyr lie Ala lie Met Arg Glu Asp Ala Glu Gly Asp Thr Glu Ala 

50 55 60 

Val Met Ser Asn Ser Phe Ala Ala Thr Ser Ala Asn ser Arg Asp Phe 
65 70 75 ^ 80 

Gly Thr Arg Gly Phe Ala Met Asp Glu lie ser Gly Ala Asp ser Leu 

85 90 95 

val Leu Asn Thr Leu Gly Met Ala val Leu Gly Gly Ser Ala Ala Asp 

100 105 110 

Ala Ala Arg Glu ser Met Thr Arg ser Gly Asp Ser Phe Gly Thr Ala 

115 120 125 

Ala Glu Leu Pro Tyr Val Leu Glu Pro Glu Thr lie Glu Trp Val Leu 

, 130 135 140 

lie Asp Pro Ala Ser Tyr Leu Met Gly Phe Arg Ala Ala Ser Asp Arg 
145 150 155 P 160 

lie Ala Thr Asp Leu Leu Gly Gin Pro Val Pro Ser Gin Phe Glu Pro 

165 170 175 

Ala Pro Ala Asp val Thr Ala Ala Ala Gly Gly Met Thr Trp Gly Leu 

180 185 190 

Ser Ala Thr Arg Val Gly Ala Ser Thr Ala Thr Gly Arg Gly lie Arg 

195 200 205 

Val Ala lie Leu Asp Thr Gly Leu Asp Leu Gly His pro Asp Phe Ala 

210 215 220 

Gly Arg Arg lie Leu Ala Gin Ser Phe lie Ala Gly Glu Thr Pro Gin 
225 230 235 240 

Asp val Asn Gly His Gly Thr His val Thr Gly Thr Ala Cys Gly Pro 

245 250 255 

Arg val Pro Ala Thr Gly Gly Asn Arg Tyr Gly lie Ala His Glu cys 

260 265 270 

Glu lie Leu Val Gly Lys val Leu ser Asn Ala Gly Ala Gly pro Gly 

275 280 285 

Leu Gly He val Met Gly lie Asp Trp Ala Leu Ala Asn Gly Ala His 
290 295 300 
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lie lie 
305 

Tyr Thr 

Ala Ala 

Pro Thr 

Gly Phe 
370 
lie Asp 
385 

Thr Ser 

Gin Ala 

Arg Ala 

Val Gin 
450 



Asn Met 

Gin Ala 

Ala Gly 
340 
lie Leu 
355 

Ser Asn 

Ser ser 

Met Ala 

Thr Gly 
420 
Lys Ala 
435 
Ala 



ser Leu 
310 
Gly Lys 
325 

Asn Asp 

Ser Val 

Phe Gly 

Leu Pro 
390 
Ala Pro 
405 

Leu Arg 
Leu Ser 



Gly ser 

Arg Ala 

Asn Ala 

Ala Ser 
360 
Lys val 
375 

Arg Pro 

His val 

Gly Lys 

Leu Pro 
440 



10336256.txt 
Pro Ala Ala Ala 
315 

Leu Thr Arg Gly 
330 

Pro Thr Gly Gin 
345 

Val Asn Ser Phe 

Glu Leu Ala Ala 
380 

Arg Arg Arg Gly 
395 

Thr Gly lie Ala 
410 

Ala Leu Trp Ala 
425 

Pro Gin Asn Arg 



Ala Asn 

Ala Leu 

Pro Ala 
350 
Leu Gin 
365 

Pro Gly 

Phe Leu 

Ala Leu 

His Leu 
430 
Gly Ala 
445 



Leu Lys 
320 
lie val 
335 

Asn Ser 

Lys ser 

Ser ser 

ser Gly 
400 
His Ala 
415 

Glu ser 
Gly Leu 



<210> 119 
<211> 1590 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 



<400> 119 

atgaccatgg 

gccgaaaatg 

gcgacacttc 

gccggaaaca 

tcctcactca 

atgcgatttg 

gcagttgtgc 

cgcaaattga 

atcattgggt 

ggcaaggtga 

gaacaggttg 

atcacattgc 

ggagggaatg 

aatcatcctg 

gattttggtc 

ggcaacgctc 

gtttttggaa 

ggagtcgcgg 

ggcgttcctc 

gtgctggtga 

gatgacatgg 

ggcgagtcag 

ttttcaaacg 

gcaccgggcg 

gtcctggcgc 

cgcaccgatg 

agatttgaag 



ctgatccaaa 
caggcacgga 
gcactcgtct 
aattgaaact 
acgaagacgg 
atcagccggg 
gccttctcag 
aaattaccgt 
ttacgaattt 
cgctgacagt 
ggctgtggag 
aggcgttgag 
cggatggtac 
atcttcgggt 
cccgcggcgg 
caaccggaat 
acacctcttc 
atggctgtga 
aagtcgatgc 
tcgcggcggc 
ttgttgcggt 
gtgatgttct 
tcggaaccga 
gctacatccc 
gcctgctggc 
cgatcaaggc 
gcaaaggttt 



gcgctatttg 
ggctcgcgac 
gcagaaaacg 
gaaagctgaa 
ggtcaagctg 
cttgcgagtg 
gacggtcacg 
gctccggagc 
cgaacaacga 
ttccgggagt 
ctttctgggt 
cctggctacg 
cggcgtcaag 
gagtggcgga 
aattcacggc 
Qcgcgggcag 
gtcggggtca 
cttacttaat 
cgcggtgcag 
agggaatgat 
ttccgcagtg 
cgcaccattt 
actcgatgta 
gatgagtggc 
aaatactccc 
tttgttgttc 
gccaaagtag 



attcttccag 
ttcctgatga 
atttctgcag 
aaggcgcaga 
gtgagtgcta 
gtgcctgaag 
aaaacggccg 
gatacgcagc 
gagggagtac 
ctgaaattcc 
aagaatgtga 
gtcgattccc 
gttggggtga 
ttgggctgcg 
tcacacgttg 
gctcccaatg 
aattttgccc 
atgagcctga 
gaggcaatcc 
ggacgtcgct 
gggcgaaaag 
ggagccgccc 
accggtgctg 
acgtcgatgg 
gccgtactca 
agcaatgcac 



cacggggact 
gtctcaatgc 
gagccagtgc 
aatcagcett 
cgcccgaaat 
cattttgttc 
ctgcagcgac 
agccggtgtc 
agggggtcac 
agcggctcta 
gcacggatgg 
tccggcattt 
ttgattcggg 
ttcctggcga 
cgggaataat 
cggaaatctt 
tcgtgaaagc 
gttttgatcc 
gcgaggcaca 
cggtaagtta 
ggacgtttcc 
ctaaagattt 
gcgtcggagt 
cttgtcctgc 
atatgcaacg 
agaccctggg 



tcaggcaact 
aggcagcgcg 
ggtgcggggt 
tgaaatcgtc 
gatagccgct 
tccggcgaga 
cgccgtccag 
aggtgttgac 
gtcggcgagc 
tgtacaacat 
aaccctgaca 
tcatggactt 
aattgccctc 
accagaaagt 
tgcgggacgt 
ctcgtatcgc 
gattcagcga 
cgatgtgaac 
tcagaagggc 
tccagccatg 
ggcgaaatcc 
cctcgcggca 
tgtttcgaca 
tgtgacgggt 
agactcgaat 
tttcgatctc 



<210> 120 
<211> 529 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 120 

Met Thr Met Ala Asp Pro Lys Arg Tyr Leu lie Leu Pro Ala Arg Gly 
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15 10 15 

Leu Gin Ala Thr Ala Glu Asn Ala Gly Thr Glu Ala Arg Asp Phe Leu 

20 25 30 

Met Ser Leu Asn Ala Gly ser Ala Ala Thr Leu Arg Thr Arg Leu Gin 

35 40 45 

Lys Thr lie ser Ala Gly Ala Ser Ala Val Arg Gly Ala Gly Asn Lys 

Leu Lys Leu Lys Ala Glu Lys Ala Gin Lys Ser Ala Phe Glu He val 
b5 70 75 80 

Ser Ser Leu Asn Glu Asp Gly Val Lys Leu Val ser Ala Thr pro Glu 

85 90 95 

Met lie Ala Ala Met Arg Phe Asp Gin Pro Gly Leu Arg Val val Pro 

100 105 110 

Glu Ala Phe cys ser Pro Ala Arg Ala val val Arg Leu Leu Arg Thr 
, , 115 120 125 

130 Ala 13I Ala Thr Ala Val Gln APg Lys Leu Lys 

lie Thr val Leu Arg ser Asp Thr Gin Gin Pro Val Ser Gly val asd 

145 150 155 * 16 K 

lie lie Gly Phe Thr Asn Phe Glu Gin Arg Glu Gly val Gin Gly val 

165 170 ' 175 

Thr ser Ala ser Gly Lys Val Thr Leu Thr Val ser Gly ser Leu Lys 

„u 180 185 190 

Phe Gin Arg Leu Tyr val Gin His Glu Gin Val Gly Leu Trp ser Phe 
195 200 205 

Leu Lys Asn Va1 Ser Thr As P Gl V Thr L eu Thr He Thr Leu Gin 

_ 210 215 220 

Ala Leu ser Leu Ala Thr Val Asp ser Leu Arg His Phe His Gly Leu 

225 n 230 235 240 

Gly Gly Asn Ala Asp Gly Thr Gly val Lys Val Gly val He Asp ser 

245 250 255 

Gly He Ala Leu Asn His Pro Asp Leu Arg val ser Gly Gly Leu Gly 

Cys val Pro Gly Glu Pro Glu ser Asp phe Gly Pro Arg Gly Gly lie 

n 275 . 280 285 

ms Gly ser His val Ala Gly He He Ala Gly Arg Gly Asn Ala Pro 

^90 295 300 

Thr Gly Met Arg Gly Gin Ala Pro Asn Ala Glu He Phe ser Tyr Arg 

305 310 315 ' 320 

val Phe Gly Asn Thr Ser Ser Ser Gly Ser Asn Phe Ala Leu val Lys 

Ala lie Gin Arg Gly val Ala Asp Gly cys Asp Leu Leu Asn Met ser 

340 345 350 

Leu ser Phe Asp pro Asp val Asn Gly val Pro Gin Val Asp Ala Ala 

355 360 365 

Val Gin Glu Ala lie Arg Glu Ala His Gin Lys Gly val Leu val He 

_ 370 375 380 

Ala Ala Ala Gly Asn Asp Gly Arg Arg Ser Val Ser Tyr pro Ala Met 
385 390 3g5 ' 40 o 

Asp Asp Met val val Ala Val ser Ala val Gly Arg Lys Gly Thr Phe 

n 405 410 " 415 

Pro Ala Lys ser Gly Glu Ser Gly Asp Val Leu Ala Pro phe Gly Ala 

.. 420 425 430 

Ala pro Lys Asp Phe Leu Ala Ala Phe Ser Asn Val Gly Thr Glu Leu 
435 440 445 

Asp Ytl Tnr Gly Ala Gl y Val Gl y Val val ser Thr Ala pro Gly Gly 

450 455 460 

Tyr lie pro Met ser Gly Thr ser Met Ala cys Pro Ala val Thr Gly 
465 470 475 480 

Val Leu Ala Arg Leu Leu Ala Asn Thr Pro Ala Val Leu Asn Met Gin 

485 490 495 

Arg Asp ser Asn Arg Thr Asp Ala lie Lys Ala Leu Leu Phe ser Asn 

500 505 510 

Ala Gin Thr Leu Gly Phe Asp Leu Arg phe Glu Gly Lys Gly Leu pro 

Lys J JiX 525 
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<210> 121 10336256.txt 
<211> 1557 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 121 

atgaaaacgt cgaaaaagtt gatggcggtg ctggtcagcg cggcctttgt aatggcgacc 60 

cagtctgctg acgcagccga tttgcggctg acccagacgc cagtcagcgg tcgctacatc 120 

gtagtgctga aggaatcggc agcccgcttc agcagcgaag cgtcgatcgc ccaccggcgc 180 

aatgtgccgg aggtggcgca ggtggccagc caattggccg ctggcggccg gggcatgcgg 240 

gtatcgcgca gcttcaacaa tgcgctgcgc gggtttgtcg ctgataacac cagtgacgcc 300 

gatctggcgc gcctgctgqa ggacccgcgg gtcgactacg tcgaagaaga cggcgtggtg 360 

catgcctttg ccacccagag cggggcgacc tggggcctgg accggatcga tcagacggcg 420 

ctgccgctga atggtcaata tgtctatgac agcaccgcca gcaatgtgaa tgcctacatc 480 

atcgataccg gcatccgcgc cagtcacagc gatttcggcg gccgggtcag cggcggttat 540 

gacgcggtca acgacggcaa cggcaccaat gactgccagg gccatggcac ccatgtcgcc 600 

ggcacggtcg gcagcgccac ctatggcgtc gccaagggcg tgcacctggt tccggtacgg 660 

gtgctgggct gtgatggttc cggcaccaac tcgggcgtca tctccggcat cgactgggtt 720 

cggagcaacc acagccgccc ggcggtggcc aatatgagcc tgggcggcgg cgcctcaacg 780 

gcggttgaca gcgcggtggc caatctcagc gccgccggcg tcgtggtggt ggtcgccgcc 840 

ggcaacgaca ataccagcgc ctgcgactat tcaccggcgc gggcgccaag cgcgatcacg 900 

gtcggctcca ccaccaatac cgatgcgcgc tcgtcgttct ccaactacgg ccagtgtctg 960 

gatatcttcg cgcccggctc caacatcctg tcgactgcca acagcagcaa cagcgccacc 1020 

accacgatga gtggcacgtc gatggcctcg ccgcatgttg ctggcgccgc cgcgctctac 1080 

ctggccagta accccagcgc atcgccggcc gcggtggcga cggcgttggg caaccaggcg 1140 

gtcgccaatg cggtgagcaa tccgggctcc ggctcaccca accgactact gcaaagtcgc 1200 

gccggcggca gcaacccgcc accgccaccc ccgcccggcg gcggtgaccc ctgcacggcc 1260 

tgcgccaagt acagtggcag cttgtattac agcggcgact acggctacca acctgacggt 1320 

aacttctact atgcctccag cggccaacaa cagggctggc tgcgcggccc cgccagcacc 1380 

gacttcgacc tcgaactgct gcgctggagt ggctatggtt ggaccaaggt ggcgcagagc 1440 

gtgggctcga ccagcagcga acaggtcagc tactacggca gcgctggcta ctacatgtqg 1500 

cgagtggtgt cgtattccgg aagcggcaat ttcgacttct acttgagcat tccgtag 1557 

<210> 122 

<211> 518 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(25) 

<400> 122 

Met Lys Thr ser Lys Lys Leu Met Ala val Leu val ser Ala Ala Phe 

1 5 10 15 

val Met Ala Thr Gin Ser Ala Asp Ala Ala Asp Leu Arg Leu Thr Gin 

20 25 30 

Thr Pro Val ser Gly Arg Tyr lie Val val Leu Lys Glu ser Ala Ala 

35 40 45 

Arg Phe Ser Ser Glu Ala Ser lie Ala His Arg Arg Asn val Pro Glu 

, 50 55 60 

val Ala Gin val Ala Ser Gin Leu Ala Ala Gly Gly Arg Gly Met Arq 
65 ., ,70 75 80 

val ser Arg ser Phe Asn Asn Ala Leu Arg Gly Phe val Ala Asp Asn 

85 90 95 

Thr ser Asp Ala Asp Leu Ala Arg Leu Leu Gin Asp Pro Arg val Asp 

100 105 110 

Tyr val Glu Glu Asp Gly Val Val His Ala Phe Ala Thr Gin ser Gly 

. 115 ^ !20 125 

Ala T!2£ Trp Gly Leu As P Ar 9 11 e AS P Gl n Thr Ala Leu Pro Leu Asn 

n !30 135 140 

Gly Gin Tyr val Tyr Asp Ser Thr Ala Ser Asn val Asn Ala Tyr He 
145 150 155 160 

Page 112 



WO 2004/033668 



PCT/US2003/032819 



_ -i . ' _ _ , 10336256.txt 

lie Asp Thr Gly He Arg Ala ser His ser Asp Phe Gly Gly Arg val 

165 170 175 

Ser Gly Gly Tyr Asp Ala val Asn Asp Gly Asn Gly Thr Asn Asp cys 

180 185 190 

Gin Gly His Gly Thr His Val Ala Gly Thr Val Gly Ser Ala Thr Tyr 

Gly Val Ala Lys Gly val His Leu val Pro Val Arg val Leu Gly cys 

210 215 220 

Asp Gly ser Gly Thr Asn ser Gly val He Ser Gly He Asp Trp val 
225 230 235 240 

Arg ser Asn His ser Arg Pro Ala val Ala Asn Met ser Leu Gly Gly 

245 250 255 

Gly Ala ser Thr Ala Val Asp ser Ala val Ala Asn Leu ser Ala Ala 

260 265 270 

Gly Val val Val Val val Ala Ala Gly Asn Asp Asn Thr Ser Ala cys 

275 280 285 

Asp Tyr Ser Pro Ala Arg Ala Pro ser Ala lie Thr Val Gly Ser Thr 

. 290 295 300 

Thr Asn Thr Asp Ala Arg ser ser Phe ser Asn Tyr Gly Gin Cys Leu 
3U -> 310 315 320 

Asp lie Phe Ala Pro Gly ser Asn lie Leu Ser Thr Ala Asn ser ser 

325 330 335 

Asn Ser Ala Thr Thr Thr Met Ser Gly Thr Ser Met Ala Ser Pro His 

340 345 350 

val Ala Gly Ala Ala Ala Leu Tyr Leu Ala ser Asn Pro Ser Ala ser 

355 360 365 

Pro Ala Ala val Ala Thr Ala Leu Gly Asn Gin Ala val Ala Asn Ala 

_ 370 375 380 

Val Ser Asn Pro Gly ser Gly Ser Pro Asn Arg Leu Leu Gin Ser Arg 
385 390 395 400 

Ala Gly Gly ser Asn Pro Pro Pro Pro Pro Pro Pro Gly Gly Gly asd 

405 410 415 

Pro cys Thr Ala Cys Ala Lys Tyr ser Gly ser Leu Tyr Tyr Ser Gly 

420 425 430 

Asp Tyr Gly Tyr Gin Pro Asp Gly Asn Phe Tyr Tyr Ala Ser Ser Gly 

435 440 445 

Gin Gin Gin Gly Trp Leu Arg Gly pro Ala ser Thr Asp Phe Asp Leu 

_ 450 455 460 

Glu Leu Leu Arg Trp ser Gly Tyr Gly Trp Thr Lys Val Ala Gin Ser 
4b £ , 470 475 480 

val Gly ser Thr Ser ser Glu Gin val Ser Tyr Tyr Gly ser Ala Gly 

4 °5 490 495 

Tyr Tyr Met Trp Arg val val ser Tyr ser Gly Ser Gly Asn Phe Asp 

500 505 510 

Phe Tyr Leu ser lie Pro 
515 

<210> 123 

<211> 1656 

<212> DNA 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 123 

J^aagaaaa aaagtaaaaa ctcgcgctcc caacacacaa aacccgcgag tttcaaacaa 60 

a ! aaaaac 9 a tatttttatt cttggcataa gttttctatt aatcgtgggi 120 

gttttcttat tcctaatgat tataccgacg gatagaaccg tagggcaagc aatcagtttt 180 

ggagcgagtg aggagttagc gagtgttaac ggagatgaal ttccttactt Ktttttggc 240 

gatgtcgagg acacccctct tgagtatgat ggttacitca ttgagttaca cgaaaaaEEc 300 

ctcgcgcaag taatagctat gcaagagaat attccttcag gtgattttgg agctatgagc 360 

rSESSSE ?£i^ gat taa i cac 9 aa gcaattattg tatcagaaEa a?aaaacg?g 420 

ac a !c2Ica a 2?2rH£i a £3 a £ Caa 9 caca 9 tc « catcggaatt cggagcgcaa 480 

?i aa " a f!£ £ a HSS agga at *aattgtt cgagagtctt acagcgttgt tttcaacgga 540 

ttctctctcg acattacaga tgaacaagca ctagcaataa atcaatcacc ctacgtgaaa 600 

aacgtacatc ctaaccgtcg cgtgagcatt gcgcttcaag atgccgtacc cctcatccaa kko 

gacggaattc tcgcaggcag agtggatgaa gacgggaatg attgilatct aaSSaalt 720 
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«J£?»3S !5 3 a 99 t g aa gg cgttaccatc gctattatag atacaggcgt tgattacacq 780 

cacccagatt tggggggttg cacaacacaa gagtttttag gtggagcqta caaaaaaatl 840 

-SSSS? 8 * at 9 atttcat taataatgat gatgatgcca tgga?gatal tgStStgJS 900 

ca ggg att 9 c tgcaggaaat ggcttactaa aaggcgttgc gcccgacg?g 960 

n^lnll^ 9 c 9 tataaa 9t tttaggtgct ggtggttatg gaacctggga aggaataatt 1020 

82?f *?2? **S a * gc * gt tattgatggc gcggatattt taagtttaag tcttggttgt 1080 

gttcactctt cctgtaatcc tgatgatatc gcttctcaag cagttgataa cacaatactt 1140 

ISS? aaa ni SSSEi 9 * t 9 ct 9^99 a aattcagga? ct?ct?c"g 3K8SSS 1200 

?S5S?2?I SSSS*** a 9 caataact gttggttcta caactaaatc agatattatt 1260 

attatSSr ? St 9 ? tSS 9t i 9tt t gg at 99 a tg aagcaggaat tgaacaagca 1320 

s sesse assss sassss sees sssss ss 

2SS SSHS SBBSS 8SSSS8 3Ss£ S 

3SS2 S5SSS SSB3S ???i itta at ~ a |||| 

<210> 124 

<211> 552 

<212> PRT 

<213> unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(56) 

<400> 124 

Met Lys Lys Lys ser Lys Asn ser Arg ser Gin His Thr Lys Pro Ala 

10 15 
Ser Phe Lys Gin Phe Leu Leu Asn Lys Asn Asp lie Phe lie Leu Gly 

ZO 25 30 

lie ser Phe Leu Leu lie val Gly val Phe Leu phe Leu Met He lie 

. 35 40 45 

Pro Thr Asp Arg Thr val Gly Gin Ala He ser Phe Gly Ala Ser Glu 

jv 55 60 

Glu Leu Ala Ser val Asn Gly Asp Glu lie Pro Tyr Leu Phe Phe Gly 

'0 75 80 

Asp val Glu Asp Thr Pro Leu Glu Tyr Asp Gly Tyr He lie Glu Leu 

8 5 90 95 

His Glu Lys Pro Leu Ala Gin val He Ala Met Gin Glu Asn lie Pro 

105 HO 
ser Gly Asp Phe Gly Ala Met Ser Thr ser Ser Ser Ala val lie Asn 

-Lib 120 125 

His Glu Ala He lie val ser Glu Gin Gin Asn Ala Leu Ala Asp lie 
TU 50 135 140 

Thr Met Arg Leu ser Gin Ala Gin Ser ser ser Glu Phe Gly Ala Gin 

150 155 1 fiO 

Ala Thr Thr ser ser Gin Glu Leu lie Val Arg Glu ser Tyr ser val 

165 170 175 

val Phe Asn Gly Phe Ser Leu Asp He Thr Asp Glu Gin Ala Leu Ala 

J-oU 185 190 

He Asn Gin ser Pro Tyr val Lys Asn Val His Pro Asn Arg Arg val 

"J 200 205 

ser lie Ala Leu Gin Asp Ala Val Pro Leu He Gin Asp Gly He Leu 

^J-U 215 220 

Ala Gly Arg Val Asp Glu Asp Gly Asn Asp cys Glu Leu Thr Gin Lys 
" 230 235 ?in 

Pro cys Leu Thr Gly Glu Gly val Thr lie Ala lie He Asp Thr Gly 

245 250 255 

val Asp Tyr Thr His Pro Asp Leu Gly Gly cys Thr Thr Gin Glu Phe 

£.o\j 265 270 

Leu Gly Gly Ala cys Glu Lys Val lie Gly Gly Tyr Asp Phe lie Asn 
^'^ 280 285 

Asn A aP» Asp Asp Ala Met A SP As P Asn Gly His Gly Thr His val Ala 

295 300 
Gly lie Ala Ala Gly Asn Gly Leu Leu Lys Gly val Ala Pro Asp Ala 
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305 310 315 320 

Lys lie Leu Ala Tyr Lys val Leu Gly Ala Gly Gly Tyr Gly Thr Trp 

325 330 335 

Glu Gly He lie Ala Gly He Glu Gin Ala val lie Asp Gly Ala Asp 

340 345 350 

lie Leu ser Leu Ser Leu Gly cys val His ser ser Cys Asn Pro Asp 

355 360 365 

Asp He Ala ser Gin Ala Val Asp Asn Ala Val Leu Ala Gly Lys val 

370 375 380 

Val Val Val Ala Ala Gly Asn ser Gly Pro Ser Ser Arg Thr lie Gly 
385 390 395 400 

Ser Pro Gly Thr Ala Arg Lys Ala lie Thr Val Gly ser Thr Thr Lys 

405 410 415 

Ser Asp lie lie Ser Trp Phe Ser ser Arg Gly Pro val val Trp Met 

420 425 430 

Asp Glu Ala Gly lie Glu Gin Ala lie Met Lys Pro Asp Val Leu Ala 

435 440 ^ 445 

Pro Gly Gly Thr Asp Ser Gly Ser Glu Phe cys Asn Pro Glu Met Met 

450 455 460 

Phe Asp Asn Arg lie Cys Ala Ala Trp Leu Asn Lys Glu Tyr Leu Ala 
465 470 475 480 

lie Ser Gly Thr ser Met Ala Thr Pro Leu Val Ser Gly Ala lie Ala 

485 490 495 

Leu Leu Lys Gin Lys His Pro Asp Trp Thr Pro Glu Glu lie Lys Gly 

500 505 510 

Ala Val Lys Gly Thr Ala lie Asn Leu Gly Tyr Asp Pro Asn Glu Gin 

515 520 525 

Gly Ala Gly Arg lie Asn val Arg Glu Met lie Gly Leu Glu Glu Arq 

530 535 540 

Ala Leu lie Ala ser lie Leu Trp 
545 550 

<210> 125 
<211> 1215 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 125 

atgaagtaca ttgtcattct aaagaaaggt tacaatagag attcacttac agactactgc 60 

acaaaagtag gtaagccatg tgagctacac aatctcgtta tcattaacac tgacgaagct 120 

acagcaaaaa ttgttgctga tttagattgt gtagaatcta ttgagaaaga ttctgtatgt 180 

acatctgatg aggaatttta caagtcatct cgtactactg ataattgggc attgacacga 240 

ttcaatttta cagaacctca acgagagtat cctgagagtt accgttacaa tcgcacagga 300 

aaaggtgtgg gcatctacgt tattgacagt ggtgtccgta ctactcatca agagttagta 360 

ggacgtgtag agactgtcta cagtgttctc gaaggtaagc aatttgacag tgataatgag 420 

ctaaacatta accgtagcca tggcacagca gtggcgtcag cagcagcagg gaagaagcta 480 

ggtattgcaa gtgaagctac tgtctacaac ttattcgtag atttttctat gtcagacatt 540 

atcaaagcgt ttgatactgt attgcaccat tacaaaaagt ctaagagtgc tgctgtactt 600 

gtgacatcat tctcaacttt gtcactagca atgaaaccta tctcagacgc actctaccaa 660 

gcaggtctcg ttcatgtatc tagtgcaggc aatcagtcta cagatactcc aagataccct 720 

gctgcattcc ctcagactat ctctgtaggt gctactgaca agcaggacaa taaagcatca 780 

ttcagtaact ttggcaatac cgtagacgta tatgcacccg gagtgaatgt gaaggtagcg 840 

gatcatgcaa gagatgttcg tactcgtatt gcaagaggga cttctttctc tgcaccttat 900 

gttgctggta tcattgcact catgctagaa gattcagaca agcctcgtaa gcgcgagcat 960 

gtcgatacca tacgacaatc cttcctagac aatgctacaa gtatttccaa ggcagataag 1020 

cgtgtgccac atacacgttt tgacattgaa ccgttcaagt ttcctaaacc ttctcctgta 1080 

gaaaaaattg tacaaaaggt gtctgacaat aaggatacgt caagtatttc agacaaaaaa 1140 

cgtaaaaaga gttacacgaa acagattgta gcaggcgtta tcctagcagc tactataqtt 1200 

gcaattcttg tgtaa * !215 

<210> 126 
<211> 404 
<212> PRT 
<213> Unknown 
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<220> 

<223> obtained from an environmental sample. 
<400> 126 

Met Lys Tyr lie Val lie Leu Lys Lys Gly Tyr Asn Arg Asp ser Leu 

1 5 10 " 15 

Thr Asp Tyr cys Thr Lys val Gly Lys Pro Cys Glu Leu His Asn Leu 

n , n 20 25 30 

Val lie lie Asn Thr Asp Glu Ala Thr Ala Lys lie val Ala Asp Leu 

35 40 45 

Asp cys val Glu Ser lie Glu Lys Asp ser val cys Thr Ser Asp Glu 

50 55 60 

Glu Phe Tyr Lys Ser ser Arg Thr Thr Asp Asn Trp Ala Leu Thr Arg 
65 70 75 80 

Phe Asn Phe Thr Glu Pro Gin Arg Glu Tyr Pro Glu ser Tyr Arg Tyr 

85 90 95 

Asn Arg Thr Gly Lys Gly Val Gly lie Tyr val He Asp Ser Gly Val 

100 105 110 

Arg Thr Thr His Gin Glu Leu val Gly Arg val Glu Thr Val Tyr ser 

115 120 125 

Val Leu Glu Gly Lys Gin Phe Asp ser Asp Asn Glu Leu Asn lie Asn 

130 135 140 

Arg Ser His Gly Thr Ala val Ala ser Ala Ala Ala Gly Lys Lys Leu 
145 150 155 160 

Gly lie Ala ser Glu Ala Thr val Tyr Asn Leu Phe Val Asp Phe Ser 

165 170 175 

Met Ser Asp lie lie Lys Ala Phe Asp Thr val Leu His His Tyr Lys 

180 185 190 

Lys ser Lys Ser Ala Ala val Leu val Thr ser Phe ser Thr Leu Ser 

195 200 205 

Leu Ala Met Lys Pro lie Ser Asp Ala Leu Tyr Gin Ala Gly Leu Val 

210 215 220 

His Val ser Ser Ala Gly Asn Gin ser Thr Asp Thr Pro Arg Tyr Pro 
225 230 235 * 240 

Ala Ala Phe Pro Gin Thr lie ser val Gly Ala Thr Asp Lys Gin Asp 

245 250 255 

Asn Lys Ala Ser Phe ser Asn Phe Gly Asn Thr Val Asp Val Tyr Ala 

260 265 270 

Pro Gly val Asn val Lys val Ala Asp His Ala Arg Asp val Arg Thr 

275 280 285 

Arg lie Ala Arg Gly Thr ser Phe Ser Ala Pro Tyr Val Ala Gly lie 

290 295 300 

lie Ala Leu Met Leu Glu Asp Ser Asp Lys Pro Arg Lys Arg Glu His 
305 310 315 y 320 

Val Asp Thr lie Arg Gin ser Phe Leu Asp Asn Ala Thr Ser lie ser 

325 330 335 

Lys Ala Asp Lys Arg val Pro His Thr Arg Phe Asp lie Glu Pro Phe 

340 345 350 

Lys Phe Pro Lys Pro ser Pro val Glu Lys lie val Gin Lys val Ser 

355 360 365 

Asp Asn Lys Asp Thr Ser Ser lie ser Asp Lys Lys Arg Lys Lys Ser 

370 375 380 

Tyr Thr Lys Gin lie val Ala Gly val lie Leu Ala Ala Thr lie Val 
385 390 395 400 

Ala lie Leu val 

<210> 127 

<211> 1236 

<212> DNA 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 127 

atgttcaacc gtcgttccat gcttgccgtc gccattggcg ccggcgtcct gagcaccttc 60 
ggtgcggggg ccctgcaggc ctccgagctc cgcttcgcgg agaacccgat cgaaggccag 120 
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tacatcgtcg tcctgaagga tgacgccgcc acgctcgagg gcgagacctc gatcgcgtcc 180 

aaccgtccca acgtggccac ggccgcacgc aacctcgccc gcgcgcaccg cgccgaggtt 240 

cgccacacct acaaccgcgc cctgcgcgga ttcgtggccc gtgccgacga gcgtgccctg 300 

gcccgcctgc tgcaggaccc cagcgtcgcc tatgtcgaag aggacggcat cgtcaccacc 360 

caggccacgc agaccggcgc gacctggggc atcgaccgca tcgaccagcg caccctgccg 420 

ctgaaccaga cctacgtcta cgacaccacc gcgtcgaacg tgaacgtcta catcgtcgac 480 

accggcatcc gctcggcgca caacgacttc ggtggccgcg tgcgctcggg ctacaccgcc 540 

atcaacgacg gccagggcac caacgactgc aacggccacg gcacccacgt cgcctccacc 600 

gccgccggcg ccacctatgg cgtggccaag gccgcccgcc tgtatccggt gcgcgtgctc 660 

ggctgcaacg gctcgggcac caactccggc gtgatcgccg gcatggactg ggtcgccagc 720 

aaccacgtca agccggccgt ggccaacatg agcctgggcg gcggcgcctc gtccgccacc 780 

gactcggccg tcacccgcat gcgcaatgcc ggcgtgaccg tggtcgtggc cgcgggcaac 840 

gacagcggca acgcgtgcaa ctactcgccg gcgcgctcga cctcggcgat caccgtgggt 900 

tccaccacca gcaccgacgc gcgctcgaac ttctccaact tcggcacctg cgtgaacatc 960 

ttcgcgccgg gttcctcgat cactgccgcg tggcacacca gcaacaccgc gaccaacacc 1020 

atcagcggca cctcgatggc ggcgccgcac gtggccggcg tggccgcgct gttcctggcc 1080 

accaacccca acgccacccc ggcccaggtc gagcaggcga tctacagcaa ctccacgccc 1140 

aaccgcgtca ccaatccggg cagcggctcg cccaatcgcc tgctgtactc ccgattcggc 1200 

ggcggcaccg acccgggtcc cgatccggat ccaaag ~ w ^ 1236 

<210> 128 
<211> 412 
<212> PRT 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1). ..(27) 

<400> 128 

Met Phe Asn Arg Arg Ser Met Leu Ala Val Ala lie Gly Ala Gly val 

1 5 10 15 

Leu ser Thr Phe Gly Ala Gly Ala Leu Gin Ala ser Glu Leu Arg phe 

20 25 30 

Ala Glu Asn Pro lie Glu Gly Gin Tyr lie Val val Leu Lys Asp Asp 

35 40 45 

Ala Ala Thr Leu Glu Gly Glu Thr ser lie Ala ser Asn Arg Pro Asn 

50 55 60 

Val Ala Thr Ala Ala Arg Asn Leu Ala Arg Ala His Arg Ala Glu Val 
65 70 75 80 

Arg His Thr Tyr Asn Arg Ala Leu Arg Gly Phe Val Ala Arg Ala Asp 

85 90 95 

Glu Arg Ala Leu Ala Arg Leu Leu Gin Asp Pro ser Val Ala Tyr val 

100 105 110 

Glu Glu Asp Gly He val Thr Thr Gin Ala Thr Gin Thr Gly Ala Thr 

n 115 120 125 

Trp 9iX 11 e As P Ar 9 11 e As P Gln Ar 9 Thr Leu Pro Leu Asn Gin Thr 

130 135 140 

Tyr val Tyr Asp Thr Thr Ala ser Asn Val Asn Val Tyr He Val Asp 
145 150 . 155 160 

Thr Gly lie Arg ser Ala His Asn Asp Phe Gly Gly Arg val Arg ser 

165 170 175 

Gly Tyr Thr Ala lie Asn Asp Gly Gin Gly Thr Asn Asp cys Asn Gly 

1 ?° , 185 190 

His Gly Thr His val Ala Ser Thr Ala Ala Gly Ala Thr Tyr Gly val 

i? 5 n 200 205 

Ala Lys Ala Ala Arg Leu Tyr Pro Val Arg val Leu Gly Cys Asn Glv 

210 215 220 

ser Gly Thr Asn ser Gly val He Ala Gly Met Asp Trp Val Ala Ser 
225 u 230 235 240 

Asn His val Lys pro Ala val Ala Asn Met Ser Leu Gly Gly Gly Ala 

. 245 250 255 

Ser ser Ala Thr Asp Ser Ala Val Thr Arg Met Arg Asn Ala Gly val 

260 265 " 270 

Thr val val val Ala Ala Gly Asn Asp ser Gly Asn Ala cys Asn Tyr 
275 280 285 
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Ser Pro Ala Arg ser Thr Ser Ala lie Thr Val Gly Ser Thr Thr ser 

290 295 300 

Thr Asp Ala Arg Ser Asn Phe Ser Asn Phe Gly Thr Cys Val Asn lie 
305 310 315 320 

Phe Ala Pro Gly Ser ser lie Thr Ala Ala Trp His Thr ser Asn Thr 

, 325 330 335 

Ala Thr Asn Thr lie ser Gly Thr Ser Met Ala Ala Pro His val Ala 

340 345 350 

Gly Val Ala Ala Leu Phe Leu Ala Thr Asn Pro Asn Ala Thr Pro Ala 

355 360 365 

Gin val Glu Gin Ala lie Tyr ser Asn Ser Thr Pro Asn Arg val Thr 

370 375 380 

Asn Pro Gly ser Gly ser Pro Asn Arg Leu Leu Tyr Ser Arg Phe Gly 
385 390 395 400 

Gly Gly Thr Asp Pro Gly Pro Asp Pro Asp Pro Lys 
405 410 

<210> 129 
<211> 1248 
<212> DNA 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 129 

atggatctgg ccgcgcctgc gacgccgccg gtgacggtgt gggaatactc gatggacgag 60 

cgctaccgca atcccggctc gccgctgttc aaggtgctgc ccaacggcgg cagggtcgtg 120 

cgccgcgacg gcgatgcggt gttcctgcgc ggcagcggcg cgaccgcgca gggcgaccgc 180 

cccttcctcg atcgccacga cctgaagacc ggccagacca ggcgcctgtt ccgcagcgcg 240 

ccggatgcct tcgagcgcgt cgccagcgtc tccgacgacg gccagcgcct gtacacgctg 300 

cgcgaaaccc cgaaggaccc gccgaacctg ttcgtgcgca cgctgggcgc gccggtcgcc 360 

gatgccgccg aaggcgaagc cgtcgtcgct tcctcgccgc ggcaggtcac gagctacgtc 420 

gacccgaccc cggaagtgcg cggcatccag cgccggctgg tgacctacaa gcgcaaggac 480 

ggcgtggacc tgtcgttcac gctctacctg ccgctgggct accaggccgg gacgcgcgtg 540 

cccgccgtgc tctacgccta tcccgccgac tatgccgatc cgggcaaggc cgggcaggtc 600 

accgggtcgc agcagagctt cacccgcttc ccggagtacc gcctgctgct gctcgccggc 660 

tacgcgatca tcgacaacac ctcgttcccg atcgtcggcg acccgcgcac cgcctacgac 720 

acctacctgc agcagctcgt cgacaacgcg caggcggcgg tcgacaaggc cgtcgagctg 780 

ggcgtggtcg atcgcgaccg catcggcgtg accgggcaca gccatggcgc gctgatgacc 840 

gccaacctgc tcgcgcactc ggacctgttc cgcgccggtg tcgccagcag cggcggctac 900 

aacaagacgc tcacgccctt cggtttccag aacgagcgcc gctcgctgtg gaacgccaag 960 

cgcgtgtacg aagaggcgtc gacctactac tacgccgaca aggtggacga gccgctgctg 1020 

atcgtgcacg gcgaggacga tgccaacccc ggcaccgaac cggtgcagtc gccgaagctc 1080 

ttccaggcca tccgcggcaa cggcggcacc gcgcgcctgg tgatgctgcc cttcgagccg 1140 

cactggtaca ccgcgaagga aaccaatgag cacttcgccg cggaaatgct gatgtggttc 1200 

gaccgctggg tgaagaacgc cggcccgcgc gaggcgaaga aggagtga 1248 

<210> 130 
<211> 415 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 130 

Met Asp Leu Ala Ala Pro Ala Thr Pro Pro Val Thr val Trp Glu Tyr 

1 5 10 15 

Ser Met Asp Glu Arg Tyr Arg Asn Pro Gly Ser Pro Leu Phe Lys Val 

20 25 30 

Leu pro Asn Gly Gly Arg val Val Arg Arg Asp Gly Asp Ala Val Phe 

35 40 45 

Leu Arg Gly Ser Gly Ala Thr Ala Gin Gly Asp Arg Pro Phe Leu Asp 

50 55 60 

Arg His Asp Leu Lys Thr Gly Gin Thr Arg Arg Leu Phe Arg ser Ala 
65 70 75 80 

Pro Asp Ala Phe Glu Arg val Ala Ser val ser Asp Asp Gly Gin Arg 
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Thr 




85 










90 




95 




Leu Tyr 


Leu 


Arg 


Glu 


Thr 


Pro 


Lys 


Asp 


Pro Pro Asn 


Leu Phe 


Val 


Arg Thr 




100 








105 




110 




Leu 


Gly 


Ala 


Pro 


Val 


Ala 


Asp 


Ala 


Ala Glu Gly 


Glu Ala 


Val 


val Ala 


115 








120 




125 






ser 


Ser 


Pro 


Arg 


Gin 


Val 


Thr 


ser 


Tyr val Asp 


Pro Thr 


Pro 


130 








135 








140 






Glu Val 


Arg 


Gly 


He 


Gin 


Arg Arg 


Leu 


val 


Thr Tyr Lys 


Arg Lys 


Asp 


145 








150 










155 


160 


Gly Val 


Asp 


Leu 


ser 


Phe 


Thr 


Leu 


Tyr 


Leu 


Pro Leu Gly 


Tyr Gin 


Ala 


Gly Thr 






165 








170 


175 




Arg 


Val 


Pro 


Ala 


Val 


Leu 


Tyr 


Ala 


Tyr Pro Ala 


Asp Tyr 


Ala 






180 










185 




190 




Asp Pro 


Gly 


Lys 


Ala 


Gly 


Gin 


val 


Thr 


Gly 


ser Gin Gin 


ser Phe 


Thr 


Arg Phe 


195 






200 




205 






Pro 


Glu 


Tyr 


Arg 


Leu 


Leu 


Leu 


Leu 


Ala Gly Tyr 


Ala lie 


He 


210 


Thr 




215 








220 






Asp Asn 


Ser 


Phe 


Pro 


He Val 


Gly 


Asp 


Pro Arg Thr 


Ala Tyr 


Asp 


225 








230 






235 


240 


Thr Tyr 


Leu 


Gin 


Gin 


Leu 


Val 


Asp 


Asn 


Ala 


Gin Ala Ala 


Val Asp 


Lys 


Ala val 






245 








250 




255 


Glu 


Leu 


Gly 


val 


Val 


Asp 


Arg 


Asp 


Arg lie Gly 


val Thr 


Gly 


His Ser 


His 


260 










265 


270 


Gly 


Ala 


Leu 


Met 


Thr 


Ala 


Asn 


Leu Leu Ala 


His Ser 


Asp 


Leu Phe 


275 








280 






285 




Arg 


Ala 


Gly 


val 


Ala 


ser 


Ser 


Gly 


Gly Tyr Asn 


Lys Thr 


Leu 


290 










295 






300 




Thr Pro 


Phe 


Gly 


Phe 


Gin 


Asn 


Glu 


Arg 


Arg 


ser Leu Trp 


Asn Ala 


Lys 


305 








310 






315 




320 


Arg val 


Tyr 


Glu 


Glu 


Ala 


Ser 


Thr 


Tyr 


Tyr 


Tyr Ala Asp 


Lys val 


Asp 


Glu Pro 






325 










330 


335 


Leu 


Leu 


lie 


Val 


His Gly 


Glu 


Asp 


Asp Ala Asn 


Pro Gly 


Thr 


Glu Pro 




340 










345 


350 




val 


Gin 


Ser 


Pro 


Lys 


Leu 


Phe 


Gin 


Ala lie Arg 


Gly Asn 


Gly 


Gly Thr 


355 








360 






365 


Ala 


Arg 


Leu 


val 


Met 


Leu 


Pro 


Phe 


Glu Pro His 


Trp Tyr 


Thr 


370 


Glu 






375 








380 




Ala Lys 


Thr 


Asn 


Glu 


His 


Phe 


Ala 


Ala 


Glu Met Leu 


Met Trp 


Phe 


385 




Val 




390 










395 


400 


Asp Arg 


Trp 


Lys 


Asn 


Ala Gly 


Pro 


Arg 


Glu Ala Lys 


Lys Glu 










405 










410 


415 





<210> 131 
<211> 903 
<212> DNA 
<213> Unknown 



<220> 

<223> Obtained from an environmental sample. 
<400> 131 

atgattatga ataagtggcc ccttctgcta ttgcttagtt ttctctcttc tttggcaaac 60 

gcacaggaaa aagagagaca atcttacatt ataccatatg ttggttggaa tcaggaaaaa 120 

ctcaactgga atattgctgg taatgaaaat ggacaatacc ccaatgtatt atctgaatta 180 

aaatggcagc agttgcgtgg cccggaaatg ggaattatct ccgctgtatc aatttcatca 240 

aggtttcagg tgaggtggaa tttcagctac caggcaatta cctccggaac agtaaatgat 300 

acagattacg caggcgataa cagagcgctt aaaactgctg aattcaattt acaagcagat 360 

aaaggctata caattaaaac ccgtctggaa ttatcttatc ttctctggac taaccaaaca 420 

ttctctttta gaccacatgc aggatatttc ggaagttacc agaagcttta tatgctggat 480 

ggtgatactc cgcttattcc cggaaaagaa ttaaaaagca cctataaacc cgaatggcac 540 

ggtgcagttc ttggcttaga aacaaacttc aaaaaggaaa actggaatgt taatctcgac 600 

atcagcggca tgtatttccc ccaatattct gccactgcaa actggaatct tcgggaagaa 660 

ctcagaaggc ctgtcagctt cgaacacaga tccaaaggaa aaggcttcga tactggactt 720 

cgtattggtt accagctcgg tcaacgcatt cagcctttta tatctgcaag atatacacag 780 

atagaagcag gaaaaggaac ggataaatta tatatggcaa acggagatat ttacaaaagc 840 

aggctgaacg aagttaattc tacaagcatt agttttggca tcggtgttaa agtactattc 900 

tag 903 
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<210> 132 
<211> 300 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(21) 

<400> 132 

Met lie Met Asn Lys Trp Pro Leu Leu Leu Leu Leu ser Phe Leu ser 

15 10 15 

Ser Leu Ala Asn Ala Gin Glu Lys Glu Arg Gin ser Tyr lie lie Pro 

20 25 30 

Tyr val Gly Trp Asn Gin Glu Lys Leu Asn Trp Asn lie Ala Gly Asn 

35 40 45 

Glu Asn Gly Gin Tyr Pro Asn Val Leu ser Glu Leu Lys Trp Gin Gin 

50 55 60 

Leu Arg Gly Pro Glu Met Gly lie lie ser Ala Val ser lie Ser ser 
65 70 75 80 

Arg Phe Gin Val Arg Trp Asn Phe ser Tyr Gin Ala lie Thr ser Gly 

85 90 95 

Thr Val Asn Asp Thr Asp Tyr Ala Gly Asp Asn Arg Ala Leu Lys Thr 

100 105 110 

Ala Glu Phe Asn Leu Gin Ala Asp Lys Gly Tyr Thr lie Lys Thr Arg 

115 12b 125 

Leu Glu Leu Ser Tyr Leu Leu Trp Thr Asn Gin Thr Phe ser Phe Arg 

130 135 140 

Pro His Ala Gly Tyr Phe Gly Ser Tyr Gin Lys Leu Tyr Met Leu Asp 
145 150 155 160 

Gly Asp Thr Pro Leu lie Pro Gly Lys Glu Leu Lys ser Thr Tyr Lys 

165 170 175 

Pro Glu Trp His Gly Ala Val Leu Gly Leu Glu Thr Asn Phe Lys Lys 

180 185 190 

Glu Asn Trp Asn val Asn Leu Asp lie Ser Gly Met Tyr Phe Pro Gin 

195 200 205 

Tyr ser Ala Thr Ala Asn Trp Asn Leu Arg Glu Glu Leu Arg Arg Pro 

210 215 220 

Val ser Phe Glu His Arg ser Lys Gly Lys Gly Phe Asp Thr Gly Leu 
225 230 235 240 

Arg lie Gly Tyr Gin Leu Gly Gin Arg lie Gin Pro Phe lie Ser Ala 

, 245 250 255 

Arg Tyr Thr Gin He Glu Ala Gly Lys Gly Thr Asp Lys Leu Tyr Met 

260 265 270 

Ala Asn Gly Asp lie Tyr Lys ser Arg Leu Asn Glu val Asn Ser Thr 

275 280 ~ 285 

Ser lie Ser Phe Gly lie Gly val Lys Val Leu Phe 
290 295 300 

<210> 133 

<211> 939 

<212> DNA 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 133 

atgaaccccg tgtatcgcag cctcttcgcc ccggccctgc tggccggcgt gatgctggcc 60 

catgtgcctg cagccctggc acagacggca ggccccgccc cgctccgcat cgccgacctg 120 

cgcccggcca gcctgcagat cgaaggacgc gacccgccca tgtcgatcgc gtcgcacgtg 180 

ccgctgctgg agatcagcac cgaggacgcc tccttcatca aggtgcattt cgaccacttc 240 

tccctgcccg ccggcctggc cctggtggtc gagaaccccg acggcagcga ggcctaccgc 300 

tacagcagcc accagcgcga cggccacacc ttcgaccgca gcctcggcca caacggccgg 360 

accagtttct cggccatgtc gatcagcggc ccgcgtgcgg tgctgcgcct ggagggcacg 420 

gccaccgagc gctggcggcc ccaccacggc atccgcgtga gcggatacca cgagggctac 480 
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ccggacgaga tgatcgagac cctgcagtcg gagggcctgc tcgacgaggt cggcacccag 540 

gccatctgcg gcagcaacga caagcgcggc gtggcctgct acgccagctc cgagcctgcc 600 

gcggtcgacc gctcgcggcc ggtggcccgc ctggtgatga gcggctcgct ctgcaccgcg 660 

tggcgcgtgg gcccgaccaa ccgcatgttc accaacaacc actgcatgtc cacggcggcg 720 

cgcgtggccg cctcggaagt gtggttcaac caccaggcgc cctcctgcgg tggcaccagc 780 

gcaggcaccg tggtcaaggt ggccggtgac cagatgctgg ccaccaacag ctcgctggac 840 

tacaccctgt tcacggtgcg cgacttcgcc tcgatcgcca gcttcggcta cctgggcctg 900 

gacatcgcca gcactggcgt gggcgaccag atccaaaga 939 

<210> 134 
<211> 313 
<212> prt 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CD - - . (27) 

<400> 134 

Met Asn Pro val Tyr Arg ser Leu Phe Ala Pro Ala Leu Leu Ala Gly 

1 5 10 15 

val Met Leu Ala His val Pro Ala Ala Leu Ala Gin Thr Ala Gly Pro 

20 25 30 

Ala Pro Leu Arg lie Ala Asp Leu Arg Pro Ala Ser Leu Gin lie Glu 

35 40 45 

Gly Arg Asp Pro Pro Met Ser lie Ala ser His Val Pro Leu Leu Glu 

50 55 60 

lie Ser Thr Glu Asp Ala Ser Phe lie Lys Val His Phe Asp His Phe 
65 70 75 80 

Ser Leu Pro Ala Gly Leu Ala Leu Val Val Glu Asn Pro Asp Gly Ser 

85 90 95 

Glu Ala Tyr Arg Tyr Ser Ser His Gin Arg Asp Gly His Thr Phe Asp 

100 105 110 

Arg ser Leu Gly His Asn Gly Arg Thr Ser Phe ser Ala Met Ser lie 

115 120 125 

Ser Gly Pro Arg Ala Val Leu Arg Leu Glu Gly Thr Ala Thr Glu Arg 

130 135 140 

Trp Arg Pro His His Gly lie Arg val Ser Gly Tyr His Glu Gly Tyr 
145 150 155 160 

Pro Asp Glu Met lie Glu Thr Leu Gin Ser Glu Gly Leu Leu Asp Glu 

165 170 175 

Val Gly Thr Gin Ala lie cys Gly ser Asn Asp Lys Arg Gly Val Ala 

180 185 190 

cys Tyr Ala ser ser Glu Pro Ala Ala Val Asp Arg Ser Arg Pro val 

195 200 205 

Ala Arg Leu val Met ser Gly Ser Leu Cys Thr Ala Trp Arg val Gly 

210 215 220 

Pro Thr Asn Arg Met Phe Thr Asn Asn His Cys Met ser Thr Ala Ala 
225 230 235 240 

Arg val Ala Ala Ser Glu val Trp Phe Asn His Gin Ala Pro Ser Cys 

245 250 255 

Gly Gly Thr ser Ala Gly Thr val Val Lys val Ala Gly Asp Gin Met 

260 265 270 

Leu Ala Thr Asn ser Ser Leu Asp Tyr Thr Leu Phe Thr Val Arg Asp 

275 280 285 

Phe Ala ser He Ala ser Phe Gly Tyr Leu Gly Leu Asp He Ala Ser 

290 295 300 

Thr Gly val Gly Asp Gin He Gin Arg 
305 310 

<210> 135 

<211> 3105 

<212> DNA 

<213> Unknown 

<220> 
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<223> obtained from an environmental sample. 
<400> 135 

atgcttgcta tagaaaataa taaaaatttc aaactaggtg aaaaaggtca agatacagta 60 

ataagtgcat taggtaaact tatagggaac gcctcttgta atgctgaagt agttaacaaa 120 

acagttccta tattagaaca atattataga gaaatgaaca aatatccaaa ggataaatta 180 

aaagcggatg ctgtatataa tcttatgaaa gagataaatt atgatatatt acaatataca 240 

tatgatcata atattagaga tggtaaaaat acaccttggt ccagcaaaat agatcctttc 300 

ataaatacaa tttcaaaatt tgcaggtata tctaaagtta cagaagataa tggctggatt 360 

ataaataatg gtatttatta tactagtaaa ttcgctatat atcatagcag tccatctatt 420 

cctcattcag taatagacaa atgtcttgaa atccttcctg cttatagtga gcaatattat 480 

attgcagtag aaagaataaa ggaagatttt aattgtaaag attcaaaggg aaatgttata 540 

gacattgata aattacttga agatggtaaa aaacattatt tacctaaaac ttatactttt 600 

gataacggaa aaatgattat aaaagctgga gataaagtag aagaatcaaa aattcaaagg 660 

ctttattggg catctaaaga agtaaaatcc caatttcata ggataatagg taatgataaa 720 

cctttagaag caggtaatgc tgatgatgtc ctaactatgg taatatataa tagtccagaa 780 

gaatataaac taaatagaac tttatatgga tatagtgtag acaatggtgg aatatatatt 840 

gaaggaattg gtactttctt tacttatgaa agaactccag aggaaagcat atatagtcta 900 

gaagaacttt tccgtcatga gtttactcat tacttacaag gacgttattt agtaccagga 960 

ttatttaatg aaggtgattt ttataaagga aatagcggaa gaatcacatg gtttgaagaa 1020 

ggttctgccg aattttttgc aggctcaact agaacttctg tattaccaag aaaatcaatg 1080 

gttggtggac tttctgaaaa ccctaaagaa agatttagtg cagataagat attacattca 1140 

aaatatgatg atggatggga attctacaaa tatggatatg ctttctcaga ttatatgtat 1200 

aataacaaca aaaaactatt tagcgattta gtatctacta tgaaaaataa tgatgttaaa 1260 

ggttatgaaa acctaataga aaatgcaagt aaggatccta atgttaacaa aagctatcaa 1320 

gatcacatgc aaaaattagt ggataattac aataattaca caataccact agtatctgac 1380 

gattacatga aaaaatatag taacaaaagc ttaaatgaaa taaaatcaga tattgaaagt 1440 

actatgaatt taacaaattc gcaaataact aaagaaagtt ctcaatactt tgatacttat 1500 

actctaaaag caaattacac attagattcc aacaaaggtg aaattgataa ttggaattgt 1560 

atgaataata aagttaatga atctctagag aaactaaaca aattaggatg gggcggatat 1620 

aaaacagtta ctgcttattt ctcaaatcct aaagtaaact cacacaatca ggtagaatat 1680 

aatatagttt tccatggatt attaactcac aacaaaaact ttaacgaagc accaacaatt 1740 

aaattagatt ttcctaagga ggcaaataca aacgaaaaaa ttaaattttc tagcgaaggc 1800 

tcaactgatg atggaaaaat agtttcctat gcttgggatc ttggagatgg tgaaactagc 1860 

tcagaaaaaa atcctactca tgtttataaa gctcctggta cttacacagt gaaacttaca 1920 

gtaacagacg acaaaggcat taaatcagaa aaaagtgcat ctataaacat aaagaaagta 1980 

cttacaggaa atgcagtatc agaaaaagaa aataacaatg attacgtaaa tgctaaccca 2040 

gtttattcta aagatttagt aagtggatct gttagttcat ccgacgatag agatattttt 2100 

tatttcaatg ttactaagcc ttcagatata actataaatg cggaaaaaat taataaagat 2160 

aaaagtgaat ttacttggct tttatttagc gaagaagata aatcaaacta tatagcctat 2220 

ccaaataaaa aactagaaaa cttattttat agcactgtaa aaatagataa acctggtaaa 2280 

tactatttag taatttataa agttagtgga gaaaaatcag attatagatt taatatagaa 2340 

ggagatatat cagcatctcc aaaagatgat actgataaag atgaattagt tatatctgaa 2400 

aaggaagata ataattcttt tgacaaagct aatagagttt gtaaaaatca atcagtaata 2460 

gctactttag atactaacga tcctcgtgac acatactatt ttgatgcttt aactgctggc 2520 

aacatagaag taactatgga aaataccgat aataattcta atgaatttaa ttggcttgct 2580 

tacagtagcg ataatactaa taattatatt ggatatgcta caaaaagaga aggtaataaa 2640 

attataggaa actttaaagt agataagcct ggaagatact atatagtggc ttataagact 2700 

tcttcaaata aaatcaacta caaattaaat ataaaaggtg atattgataa tgctccaaaa 2760 

aatgatgaaa tttatgaaaa ggaaagtaat gattcctttg aaactgcaaa taaaattatg 2820 

cttaatacta ccgtattagg caacttaaat gataaagatg ttagagatat ctattcattt 2880 

gatataaaaa aagctaaaga tttagacata aaactaaata atttaaatga tttaggatta 2940 

gcttggaatc tttataaaga atcagatttg aataattata ttgcttatgg atcagtttca 3000 

ggcaatacta taaaagggaa atgcaatgta actcctggta aatattactt gtatgtatat 3060 

aaatactctg gtgacaatgg caattattca ttaacaataa aataa ~ 3105 

<210> 136 
<211> 1034 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 136 

Met Leu Ala lie Glu Asn Asn Lys Asn Phe Lys Leu Gly Glu Lys Gly 

1 5 10 15 

Gin Asp Thr val lie ser Ala Leu Gly Lys Leu lie Gly Asn Ala Ser 
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20 25 30 

cys Asn Ala Glu val val Asn Lys Thr val Pro lie Leu Glu Gin Tyr 

35 40 45 

Tyr Arg Glu Met Asn Lys Tyr Pro Lys Asp Lys Leu Lys Ala Asp Ala 

50 55 60 

Val Tyr Asn Leu Met Lys Glu lie Asn Tyr Asp lie Leu Gin Tyr Thr 
65 70 75 80 

Tyr Asp His Asn lie Arg Asp Gly Lys Asn Thr Pro Trp Ser Ser Lys 

85 90 95 

lie Asp Pro Phe lie Asn Thr lie ser Lys Phe Ala Gly lie Ser Lys 

100 105 110 

val Thr Glu Asp Asn Gly Trp lie lie Asn Asn Gly lie Tyr Tyr Thr 

115 120 125 

ser Lys Phe Ala lie Tyr His Ser Ser Pro ser lie Pro His ser Val 

130 135 140 

lie Asp Lys Cys Leu Glu lie Leu Pro Ala Tyr ser Glu Gin Tyr Tyr 
145 150 155 160 

lie Ala val Glu Arg lie Lys Glu Asp Phe Asn Cys Lys Asp ser Lys 

165 170 175 

Gly Asn Val lie Asp lie Asp Lys Leu Leu Glu Asp Gly Lys Lys His 

180 185 190 

Tyr Leu Pro Lys Thr Tyr Thr Phe Asp Asn Gly Lys Met lie lie Lys 

195 200 205 

Ala Gly Asp Lys val Glu Glu ser Lys lie Gin Arg Leu Tyr Trp Ala 

210 215 220 

Ser Lys Glu val Lys Ser Gin Phe His Arg lie lie Gly Asn Asp Lys 
225 230 235 240 

Pro Leu Glu Ala Gly Asn Ala Asp Asp Val Leu Thr Met Val lie Tyr 

245 250 255 

Asn Ser Pro Glu Glu Tyr Lys Leu Asn Arg Thr Leu Tyr Gly Tyr ser 

260 265 270 

val Asp Asn Gly Gly lie Tyr lie Glu Gly lie Gly Thr Phe Phe Thr 

275 280 285 

Tyr Glu Arg Thr Pro Glu Glu ser lie Tyr Ser Leu Glu Glu Leu Phe 

290 295 300 

Arg His Glu Phe Thr His Tyr Leu Gin Gly Arg Tyr Leu val Pro Gly 
305 310 315 320 

Leu Phe Asn Glu Gly Asp Phe Tyr Lys Gly Asn ser Gly Arg lie Thr 

325 330 335 

Trp Phe Glu Glu Gly ser Ala Glu Phe Phe Ala Gly Ser Thr Arg Thr 

340 345 350 

Ser Val Leu Pro Arg Lys Ser Met Val Gly Gly Leu ser Glu Asn Pro 

355 360 365 

Lys Glu Arg Phe ser Ala Asp Lys lie Leu His ser Lys Tyr Asp Asp 

370 375 380 

Gly Trp Glu Phe Tyr Lys Tyr Gly Tyr Ala Phe Ser Asp Tyr Met Tyr 
385 390 395 400 

Asn Asn Asn Lys Lys Leu Phe ser Asp Leu val ser Thr Met Lys Asn 

405 410 415 

Asn Asp Val Lys Gly Tyr Glu Asn Leu He Glu Asn Ala Ser Lys Asp 

420 425 430 

Pro Asn Val Asn Lys Ser Tyr Gin Asp His Met Gin Lys Leu val Asp 

435 440 445 

Asn Tyr Asn Asn Tyr Thr lie Pro Leu val ser Asp Asp Tyr Met Lys 

450 455 460 

Lys Tyr ser Asn Lys Ser Leu Asn Glu He Lys ser Asp He Glu ser 
465 470 475 480 

Thr Met Asn Leu Thr Asn Ser Gin lie Thr Lys Glu ser ser Gin Tyr 

485 490 495 

Phe Asp Thr Tyr Thr Leu Lys Ala Asn Tyr Thr Leu Asp ser Asn Lys 

500 505 510 

Gly Glu lie Asp Asn Trp Asn Cys Met Asn Asn Lys Val Asn Glu ser 

515 520 525 

Leu Glu Lys Leu Asn Lys Leu Gly Trp Gly Gly Tyr Lys Thr val Thr 

530 535 540 

Ala Tyr Phe ser Asn Pro Lys Val Asn ser His Asn Gin Val Glu Tyr 
545 550 555 560 

Asn lie Val Phe His Gly Leu Leu Thr His Asn Lys Asn Phe Asn Glu 
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, 565 570 575 

Ala Pro Thr lie. Lys Leu Asp Phe Pro Lys Glu Ala 

580 585 

Lys lie Lys Phe Ser ser Glu Gly Ser Thr Asp Asp 

595 600 

Ser Tyr Ala Trp Asp Leu Gly Asp Gly Glu Thr ser 

610 m 615 620 

Pro Thr His val Tyr Lys Ala Pro Gly Thr Tyr Thr 

val Thr Asp Asp Lys Gly lie Lys Ser Glu Lys ser 

645 650 
He Lys Lys val Leu Thr Gly Asn Ala val ser Glu 

660 665 
Asn Asp Tyr val Asn Ala Asn Pro val Tyr ser Lys 

675 680 
Gly ser val ser ser ser Asp Asp Arg Asp lie Phe 
L 690 695 700 

Thr Lys Pro ser Asp lie Thr He Asn Ala Glu Lys 
705 710 715 

Lys Ser Glu Phe Thr Trp Leu Leu Phe ser Glu Glu 

, 725 730 

Tyr lie Ala Tyr Pro Asn Lys Lys Leu Glu Asn Leu 

, 740 745 
Val Lys lie Asp Lys Pro Gly Lys Tyr Tyr Leu Val 

n 755 760 
ser Gly Glu Lys Ser Asp Tyr Arg Phe Asn lie Glu 
. 770 775 ~ 780 

Ala Ser Pro Lys Asp Asp Thr Asp Lys Asp Glu Leu 
785 790 795 

Lys Glu Asp Asn Asn Ser Phe Asp Lys Ala Asn Arg 

805 810 
Gin ser val He Ala Thr Leu Asp Thr Asn Asp Pro 

820 825 
Tyr Phe Asp Ala Leu Thr Ala Gly Asn lie Glu Val 

835 840 
Thr Asp Asn Asn ser Asn Glu Phe Asn Trp Leu Ala 
850 855 860 

Asn Thr Asn Asn Tyr lie Gly Tyr Ala Thr Lys Arg 
865 870 875 

He lie Gly Asn Phe Lys val Asp Lys Pro Gly Arg 

885 890 
Ala Tyr Lys Thr Ser ser Asn Lys He Asn Tyr Lys 

n 900 905 
Gly Asp lie Asp Asn Ala Pro Lys Asn Asp Glu lie 

915 920 
Ser Asn Asp ser Phe Glu Thr Ala Asn Lys lie Met 
930 935 940 

val Leu Gly Asn Leu Asn Asp Lys Asp Val Arq asd 
945 950 955 

Asp lie Lys Lys Ala Lys Asp Leu Asp He Lys Leu 

965 970 
Asp Leu Gly Leu Ala Trp Asn Leu Tyr Lys Glu Ser 

980 985 
Tyr He Ala Tyr Gly ser val Ser Gly Asn Thr He 

„ 995 1000 
Asn val Thr Pro Gly Lys Tyr Tyr Leu Tyr val Tvr 
1010 1015 102( 

Asp Asn Gly Asn Tyr ser Leu Thr lie Lys 
1025 1030 

<210> 137 
<211> 705 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
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<400> 137 

ttgaaagctg taccacaggc agatatccct gctggttttg aaaacacaca catgtgtaaa 60 

gatgtttatc ttccgggaac tgatccaaga ggagctgtta ttaaaagcac aaaatggcca 120 

aatggcagcg tcattactgt aagtctgaac ggtggaacag ccaaagttcg cagcaaagta 180 

atgcaatatg ctaatgaatg gtctaagtat gctaacatta cttttaaatt tattaccagc 240 

ggaacagcac aaatccgggt tacctttaca caaggagcag gatcttattc ttatttagga 300 

acacaagctc ttaatcgccc ttctaactct gaaacaatga acttcggttg gtttaatgat 360 

tcaacaacag atacagagtt cagcagaaca acgattcatg aatttggaca tgctctaggt 420 

atgatacacg agcaccagca tcctttagct aatatccctt gggataaaga aaaagtgtat 480 

acctattatg gaggttatcc taactattgg tcaagagcac aggtagacag taacctgttt 540 

gcaaaatatt ctactacaca aacgcaatat agtgcttatg atacacaatc tatcatgcat 600 

tatagcatta gtagcagctt gacaacaaac ggattcagtg ttggcagcaa tactgttctt 660 

tctactactg ataagcagtt tattgcatca gtatatccaa aataa 705 

<210> 138 
<211> 234 
<212> prt 
<213> unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 138 

la Val Pro Gin Ala Asp lie Pro Ala Gly Phe Glu Asn Thr 

15 

r Asp Pro Arg Gly Ala 
30 

r val He Thr val ser 
45 

s val Met Gin Tyr Ala 
60 

. , . . .je Lys Phe lie Thr ser 

£5 , _ 70 _ 75 80 

n Gly Ala Gly ser Tyr 
95 

o ser Asn ser Glu Thr 
110 

r Asp Thr Glu Phe ser 
125 

u Gly Met lie His Glu 
140 

. r _p Lys Glu Lys val Tyr 

145 150 155 160 



190 

ser ser ser 

205 
Leu ser Thr 
220 

Gin Phe lie Ala ser val Tvr Pro i.vs 

225 

<210> 139 
<211> 1428 
<212> DNA „ 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 139 

atggaaatgt caggaatgaa gcccgtcgac gcaaacaaga cccacaagcg catccggatc 60 
gcagccggca ccgtggcgct cgccctgatg gcaacgggtt ccgtcgcgct ggctgccqgc 120 
ccgcaggccc gggccgggaa cgggacgtgg aaagtcagcc aggccttcgg caagcagcgc 180 
accggccgca tcgtcggcgg catcggcgcg gtgggcgacc gttcgttcac ggtgcgcacc 240 
tcgggctgcg gcggcacgat catcgccgac agctgggtgc tgaccgccgc gcattgcggc 300 
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agccagagca ccgtctgggc aggctcgaac aacaccggca gccagacggc ctattccgtc 360 

gcgcagtaca tccagcaccc caactacagc ccgaactcct ccgcaggcag ttacagcaac 420 

gacttcgccc tgctccgcat caacggcacg ttcccggccc acctgatccg cgcgaaactg 480 

cccgacgcgg cgatcatgca ggccatcgcc aagccaggcg atccggtgac cacgctgggc 540 

tggggccgga cctcggaagg cggcagcagc accaccagcc tgcgcgaagt gaccgtcccg 600 

gtcgtgtccg atgcaacctg cgccgcgtcc tacaacggca gttccgctgc cggcggcctc 660 

aagctcaatc cggccgtgtc gatctgcgcc ggcctcgcag cgggcggcca ggatgcctgc 720 

cagggcgaca gcggcggccc gctgatcgcg ccctacaacg gctcgatcta cagcatcggc 780 

gtcgtgagct acggactggg ctgcgcgcgg ccgaactatt acggcgtgta ttcggaaacg 840 

gtcgccgtgc tggactggat caacggccac atcggcaacg gcggtggcag cggcaccgtc 900 

atcaccgacg tcgttcttgt cgcgtcgaac ggctcgaccg cgccggccgg ccccgcgggc 960 

tactcgctgg tcggttactg ggacgtcgac aagggcggcg cccagggcac gtacggcacc 1020 

accggaagct tcatgaccgc gctgtacgtg cggcggcagc ttccttcgga aaccagcacc 1080 

tgcgtcggcg ggatcggcct gtacacctcg gccggaagca ccgttcccgg cagcatcgcg 1140 

cccaactgga cctatcgcgg catgtgggac atggacaagg gcggcggggt cggcaacctc 1200 

aacagccagt ggcaggaata catgatgggc ctgtacacca ggccggcctc gactggccag 1260 

ggcgcctgcc tcaccgatgt cgccctctac gcctcgaacg gctcgacgcc tgtcacgccc 1320 

tcgggcttca gccaggtcgg ctggtgggac gtggacgcgg gcggcgcgtt cggcacccag 1380 

ggttccagcg gttcctacgt ggccacgctg tccacgaaga gcgagtga 1428 

<210> 140 
<211> 475 
<212> PRT 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 

<221> SIGNAL 
<222> CD.- -(38) 

<400> 140 

Met Glu Met ser Gly Met Lys Pro val Asp Ala Asn Lys Thr His Lys 

1 5 10 15 

Arg He Arg lie Ala Ala Gly Thr val Ala Leu Ala Leu Met Ala Thr 

20 25 30 

Gly Ser Val Ala Leu Ala Ala Gly Pro Gin Ala Arg Ala Gly Asn Gly 

35 40 45 

Thr Trp Lys Val Ser Gin Ala Phe Gly Lys Gin Arg Thr Gly Arg lie 

50 55 60 

val Gly Gly lie Gly Ala Val Gly Asp Arg Ser Phe Thr val Arg Thr 
65 70 75 80 

ser Gly cys Gly Gly Thr lie lie Ala Asp Ser Trp Val Leu Thr Ala 

85 90 95 

Ala His cys Gly ser Gin ser Thr val Trp Ala Gly ser Asn Asn Thr 

100 105 110 

Gly ser Gin Thr Ala Tyr ser val Ala Gin Tyr He Gin His Pro Asn 

115 120 125 

Tyr ser Pro Asn ser ser Ala Gly ser Tyr ser Asn Asp Phe Ala Leu 

130 135 140 

Leu Arg lie Asn Gly Thr Phe Pro Ala His Leu lie Arg Ala Lys Leu 
145 " 150 155 160 

Pro Asp Ala Ala lie Met Gin Ala lie Ala Lys Pro Gly Asp Pro val 

165 170 175 

Thr Thr Leu Gly Trp Gly Arg Thr ser Glu Gly Gly Ser Ser Thr Thr 

180 185 190 

Ser Leu Arg Glu Val Thr Val Pro Val Val Ser Asp Ala Thr cys Ala 

195 200 205 

Ala ser Tyr Asn Gly ser Ser Ala Ala Gly Gly Leu Lys Leu Asn Pro 

210 215 220 

Ala val ser lie cys Ala Gly Leu Ala Ala Gly Gly Gin Asp Ala Cys 
225 230 235 240 

Gin Gly Asp ser Gly Gly Pro Leu lie Ala Pro Tyr Asn Gly ser lie 

245 250 255 

Tyr ser lie Gly val val ser Tyr Gly Leu Gly cys Ala Arg Pro Asn 

260 265 270 

Tyr Tyr Gly val Tyr ser Glu Thr val Ala val Leu Asp Trp lie Asn 
275 280 285 
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Gly His lie Gly Asn Gly Gly Gly Ser Gly Thr val lie Thr Asp val 

290 295 300 

Val Leu Val Ala Ser Asn Gly Ser Thr Ala Pro Ala Gly Pro Ala Gly 
305 310 315 320 

Tyr Ser Leu Val Gly Tyr Trp Asp Val Asp Lys Gly Gly Ala Gin Gly 

325 330 335 

Thr Tyr Gly Thr Thr Gly ser Phe Met Thr Ala Leu Tyr val Arg Arg 

340 345 350 

Gin Leu Pro Ser Glu Thr ser Thr cys val Gly Gly lie Gly Leu Tyr 

355 360 365 

Thr Ser Ala Gly Ser Thr val Pro Gly Ser lie Ala Pro Asn Trp Thr 

370 375 380 

Tyr Arg Gly Met Trp Asp Met Asp Lys Gly Gly Gly Val Gly Asn Leu 
385 390 395 400 

Asn Ser Gin Trp Gin Glu Tyr Met Met Gly Leu Tyr Thr Arg Pro Ala 

405 410 415 

Ser Thr Gly Gin Gly Ala Cys Leu Thr Asp Val Ala Leu Tyr Ala Ser 

420 425 430 

Asn Gly Ser Thr Pro val Thr Pro ser Gly Phe ser Gin Val Gly Trp 

435 440 445 

Trp Asp Val Asp Ala Gly Gly Ala Phe Gly Thr Gin Gly ser ser Gly 

450 455 460 

Ser Tyr Val Ala Thr Leu ser Thr Lys Ser Glu 
465 470 475 

<210> 141 
<211> 1755 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 141 

gtgaaaaaga aagttgtatt attggggctg tctatgggtc tattaagtaa tcctgctatt 60 

ggaacggtat gggcagaagg agctgcgaat cctgtatttt ttcagaatga gaatgaagaa 120 

tcgaccacgt ttacttcaac tacctcggat caattgcaaa taaataaaat gaaggcatcc 180 

ccttttgatg tgatggcata tgcaaagaga tggaaaagaa aggtacaccg taatcctgag 240 

agcaacaaag tagaattcat ttcagggcaa tttaaaccta aaaatcctta taatttcaac 300 

actgttgttc aggaattcgt aggtgcaaac tcggatgttt ttaaagtaac aacggaagac 360 

accatacagg taatgaaaga agaaatgact cctttgggag attatgtaat tcgtacccag 420 

cagttcttca gaggagtgcc cgtatatggt tcgacacaag tattaaactt aaatcaaaaa 480 

ggagtggtaa cagcatggtc cggagggatt gtttcagaac tgaacaagca agaaaaccta 540 

aataaagcaa agaatcttag tcaacaggca gcgattcaaa aagccgaaca tgacctaggt 600 

tttatccctg agtattatat tccaccggct gtcgaactcg taatttacat gaaagaagag 660 

attgcgcatt acgcttacca tgtaaatcta aattttctga atccacaacc gggaaattgg 720 

gattacttta tagatgcaaa tgatggaacc attttaaata aagtcaatcg tatccatcaa 780 

gtgcaagtgg cgcgaaatat ggtcgattct aaccaaattg gatttggaat aggagtgcat 840 

ggagataaaa aacaagtaaa tacagtattt tctaattcgt attactattt gcaagataat 900 

actagaggta agggcattta tacatacgat gccaaaaatt caaaccggct cccgggcacg 960 

ctatggagaa acgcggataa tcagtttact gcaaagtatg atggtcccgc tgtagacgca 1020 

cattattacg caggagttgt atacgattac tacaaaaata agtttaatcg taacagctat 1080 

gatggagcag gagcgccaat aaaatcaact gttcattatg ggaaatcgta tacgaacgcg 1140 

ttttggaatt cctatcaaat ggtttatgga gatggggacg ggtctaccta tccattctca 1200 

ggagcattgg atgtagtagg acatgagttg acgcatgctg taacggaaaa aacggcaaat 1260 

ttaatttacg aaaatgagtc tggtgcttta aatgaagcaa tgtccgatat ttttgggaca 1320 

ttaattgagt actacaataa tcagaatcct gattgggaaa tgggtgagga cttaagtttt 1380 

aatagacagg gatttcgttc attagctgat ccgacaaaat atggtgatcc ggaccattat 1440 

tccaaaagat accgtggttc aaaccaaagc tatttagttc atacaaacag cggaattata 1500 

aacaaggctg cttatcttat cagtgaaggc ggaacccact atggcgttac cgtgaatgga 1560 

atcggcaaag agaaactggg aaatattttt tacagggcat taacacagta tcttacagag 1620 

tcagctacat ttagccaaat gagggcagca gctttacaag ccgcgacgga tttatatgga 1680 

gcagcaagtg ctgaagttat aagcgtgggc aaagcttttg atgcagtagg agtcaattct 1740 

atagacttgt cctaa 1755 

<210> 142 
<211> 584 
<212> PRT 
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<213> Unknown 
<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> CI)... (25) 

<400> 142 

Met Lys Lys Lys Val val Leu Leu Gly Leu Ser Met Gly Leu Leu ser 

1 5 10 15 

Asn Pro Ala lie Gly Thr val Trp Ala Glu Gly Ala Ala Asn Pro Val 

20 25 30 

Phe Phe Gin Asn Glu Asn Glu Glu ser Thr Thr Phe Thr ser Thr Thr 

35 40 45 

Ser Asp Gin Leu Gin lie Asn Lys Met Lys Ala Ser Pro Phe Asp val 

50 55 60 

Met Ala Tyr Ala Lys Arg Trp Lys Arg Lys val His Arg Asn Pro Glu 
65 70 75 80 

Ser Asn Lys Val Glu Phe lie Ser Gly Gin Phe Lys Pro Lys Asn Pro 

85 90 95 

Tyr Asn Phe Asn Thr Val Val Gin Glu Phe val Gly Ala Asn ser Asp 

100 105 110 

val Phe Lys val Thr Thr Glu Asp Thr lie Gin val Met Lys Glu Glu 

115 120 125 

Met Thr Pro Leu Gly Asp Tyr Val lie Arg Thr Gin Gin Phe Phe Arg 

130 135 140 

Gly val Pro val Tyr Gly Ser Thr Gin val Leu Asn Leu Asn Gin Lys 
145 150 155 160 

Gly val val Thr Ala Trp Ser Gly Gly lie val ser Glu Leu Asn Lys 

165 170 175 

Gin Glu Asn Leu Asn Lys Ala Lys Asn Leu Ser Gin Gin Ala Ala lie 

180 185 190 

Gin Lys Ala Glu His Asp Leu Gly Phe lie Pro Glu Tyr Tyr lie Pro 

195 200 205 

Pro Ala val Glu Leu Val lie Tyr Met Lys Glu Glu lie Ala His Tyr 

210 215 220 

Ala Tyr His val Asn Leu Asn Phe Leu Asn Pro Gin Pro Gly Asn Trp 
225 . 230 235 240 

Asp Tyr Phe lie Asp Ala Asn Asp Gly Thr lie Leu Asn Lys Val Asn 

24? 250 255 

Arg lie His Gin Val Gin val Ala Arg Asn Met Val Asp Ser Asn Gin 

260 265 270 

lie Gly Phe Gly lie Gly val His Gly Asp Lys Lys Gin val Asn Thr 

275 280 285 

val Phe ser Asn Ser Tyr Tyr Tyr Leu Gin Asp Asn Thr Arg Gly Lys 

290 295 300 

Gly lie Tyr Thr Tyr Asp Ala Lys Asn Ser Asn Arg Leu Pro Gly Thr 
305 310 315 320 

Leu Trp Arg Asn Ala Asp Asn Gin Phe Thr Ala Lys Tyr Asp Gly Pro 

325 330 335 

Ala val Asp Ala His Tyr Tyr Ala Gly Val val Tyr Asp Tyr Tyr Lys 

340 345 350 

Asn Lys Phe Asn Arg Asn Ser Tyr Asp Gly Ala Gly Ala Pro lie Lys 

355 360 365 

Ser Thr Val His Tyr Gly Lys ser Tyr Thr Asn Ala Phe Trp Asn Ser 

370 375 380 

Tyr Gin Met val Tyr Gly Asp Gly Asp Gly Ser Thr Tyr Pro Phe ser 
385 390 395 400 

Gly Ala Leu Asp Val Val Gly His Glu Leu Thr His Ala Val Thr Glu 

405 410 415 

Lys Thr Ala Asn Leu lie Tyr Glu Asn Glu Ser Gly Ala Leu Asn Glu 

420 425 430 

Ala Met Ser Asp lie Phe Gly Thr Leu lie Glu Tyr Tyr Asn Asn Gin 

435 440 445 

Asn pro Asp Trp Glu Met Gly Glu Asp Leu ser Phe Asn Arg Gin Gly 

450 455 460 

Phe Arg ser Leu Ala Asp Pro Thr Lys Tyr Gly Asp Pro Asp His Tyr 
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465 470 475 480 

ser Lys Arg Tyr Arg Gly Ser Asn Gin ser Tyr Leu val His Thr Asn 

485 490 495 

Ser Gly lie lie Asn Lys Ala Ala Tyr Leu lie ser Glu Gly Gly Thr 

500 505 510 

His Tyr Gly Val Thr Val Asn Gly lie Gly Lys Glu Lys Leu Gly Asn 

515 520 525 

lie Phe Tyr Arg Ala Leu Thr Gin Tyr Leu Thr Glu ser Ala Thr Phe 

530 ^ 535 540 

Ser Gin Met Arg Ala Ala Ala Leu Gin Ala Ala Thr Asp Leu Tyr Gly 
545 ~ 550 555 560 

Ala Ala ser Ala Glu val lie ser Val Gly Lys Ala Phe Asp Ala val 

565 570 575 

Gly Val Asn Ser lie Asp Leu Ser 
580 

<210> 143 
<211> 2541 
<212> DNA 
<213> Unknown 

<220> 

<223> obtained from an environmental sample. 
<400> 143 

gtgaacaccc ccccaccccg ccgacggcca cgcacaccgc tggccgccct cggcctcagc 60 

ctcggcctga tcctccagcc gctcgccgcg tcgcccgcga gcgcggccac cgacccgccg 120 

ccgcccccgg ccgcccagtt cctcgcgacc cgcgacccgg cgcacgtcca gaagtcccgc 180 

gtccccgtac gcgaccggcc cccgctaccc gcctccacgg acgcgctgcg gcgtgactac 240 

gacgagtcgg cgcaggcgca gccgcggacg cacccgcggc cgtcggcgga acgcgcggcc 300 

accgcggcgg cggccgcttg cgacgtcacc gacttcacca cccgctcggg cagcgagctg 360 

gtacgagcga tcacttcctc gaccaccgac tgcgtcaaca cgctgttcac cttgaccggc 420 

accgacgcga acgccgcatt ccgcgagtcg cagatgacga cggtggcgta cgcgctgcgc 480 

gacaacgccc gcgcctaccc gggagacaac agcaccggca ccgcccagct cgtgctctac 540 

ctgcgcgccg ggtactacgt gcagtggtac cacccctccg acgtgggctc ctacgggccg 600 

gcgctgaaga ccgcgatcca gtcggggctg gacgccttct tcggcaacgc gcgggccttc 660 

acggtcgccg acgccaacgg cgaggtgctc tccgaggccg tcaccctgat cgacagcgcc 720 

caagagaacg accgctacct gtccgtcgtc aagcggctgc tcaacgacta caacgccacc 780 

tacgacgcct cgtggtggat gctgaacgcg gtgaacaacg tcttcaccgt gctgttccgc 840 

gcgcaccagg tgccggcgtt cgtcacggcg gtcgaggcgg accgcagcgt gctcgagacg 900 

ctgaggtcct tcgcggtgaa ccacctcgac ctgctcggca ccaagaacgc cttcctcacc 960 

gccaacgcgg ggcgcgagct cggccgcttc ctccagcacg acagcctgcg cggcgccgtc 1020 

cggccgctgg ccaaggatct gctcgggcgc agctccatga ccggcccgac ggcccggctc 1080 

tgggtcggcg tggccgagat ggccgacgcc tatgacaagg ccaactgctc ctactacggc 1140 

acctgcgatc tcagccgccg cctgcaggac gtcgtcctgc ccgtcagcca cacctgcagc 1200 

gccagcatca agatccgcgc ccaggagatg accgccgagc aactcgcgga ctcctgcgcc 1260 

agcctcgccg gccaggacgc cttcttccac gacatcgcca aggacggcga ccgcccggtg 1320 

gcggacgaca acaacaccac cctggaggtg gtcgtcttcg actccagctc ggactaccag 1380 

accttcgccg gcgtgatatt cggcatcgac acgaacaacg gcggcatgta cctggagggc 1440 

gaccccgcga aggccagtaa ccagccgcgg ttcatcgcgt acgaggcgga gtgggtacgc 1500 

ccgcggttcg agatctggaa cctcaaccac gagtacacgc actaccttga cggccggttc 1560 

gacatgtacg gcgacttcga ggcggggatg accacgccga ccgtctggtg ggtcgagggc 1620 

ttcgccgaat acgtctcgta ctcatacagg aagctgacct acgaggccgc ggtcgcggag 1680 

gcggccaaga agacctacgc gctgcgcacg ctgttcgaca ccgcctattc gcacgacacc 1740 

acccgcatct accgctgggg ttatctgggg gtgcggtaca tgctcgaacg gcaccccgac 1800 

gacatcgcga ccctcctcgg gcactaccgg accggcgcgt gggacgccgc ccgcaccctg 1860 

ctcaccggca cgatcggcag ccgctacgac gccgactggc agacctggct ggccgcctgc 1920 

gcctccggcg cctgctcgga cggcggggcc aacaagccgc ccgcggcgag cttcactgtc 1980 

acggcgaacg cgctcagcgc ccagttcacc gacacctccg ccgatccgga cggcagggtc 2040 

gtctcgcgcc ggtgggactt cggcgacggc ggctcatcga ccgaggcgaa cccgtcgcac 2100 

gtctacacct cgggcgggac gtacacggtg acgctcacgg ccaccgacga cgacggcgcg 2160 

actggcaccg ccacccggca ggtcaccgtg tcggcgggcg gcggctccct gcccgagtgc 2220 

agcagcgccg acacccggca gctcgacaag aactgcaagc gcggcaacgt gtccgccatg 2280 

tccgggaact acgcgtactt ctacatcctc atccccgagg gcgtccgcag gctgaccgtc 2340 

acctcgtcgg gcgggaccgg caacgcggac ctctactact actggaagca gtgggcgacc 2400 

accaccgccc acaactaccg gtccaccacc gccggcaacg aggaaacgct ggtcatcgac 2460 

tatccgccgg ccggttacaa ctacatcagc ctgcacgccg tcgaggactt ctccggcgtc 2520 

accgt caeca cgcagtactg a 2541 
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<210> 144 
<211> 846 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample. 

<221> SIGNAL 
<222> (1)...(35) 

<400> 144 

Met Asn Thr Pro Pro Pro Arg Arg Arg Pro Arg Thr Pro Leu Ala Ala 

1 5 10 15 

Leu Gly Leu ser Leu Gly Leu lie Leu Gin Pro Leu Ala Ala ser Pro 

20 25 30 

Ala Ser Ala Ala Thr Asp Pro Pro Pro Pro Pro Ala Ala Gin Phe Leu 

35 40 45 

Ala Thr Arg Asp Pro Ala His Val Gin Lys ser Arg val Pro val Arg 

50 55 60 

Asp Arg pro Pro Leu Pro Ala Ser Thr Asp Ala Leu Arg Arg Asp Tyr 
65 70 75 80 

Asp Glu Ser Ala Gin Ala Gin Pro Arg Thr His Pro Arg Pro ser Ala 

85 90 95 

Glu Arg Ala Ala Thr Ala Ala Ala Ala Ala cys Asp Val Thr Asp Phe 

100 105 110 

Thr Thr Arg ser Gly Ser Glu Leu Val Arg Ala lie Thr Ser ser Thr 

115 120 ~ 125 

Thr Asp Cys Val Asn Thr Leu Phe Thr Leu Thr Gly Thr Asp Ala Asn 

130 135 140 

Ala Ala Phe Arg Glu ser Gin Met Thr Thr Val Ala Tyr Ala Leu Arg 
145 150 155 160 

Asp Asn Ala Arg Ala Tyr Pro Gly Asp Asn ser Thr Gly Thr Ala Gin 

165 170 175 

Leu val Leu Tyr Leu Arg Ala Gly Tyr Tyr val Gin Trp Tyr His Pro 

180 185 190 

ser Asp val Gly ser Tyr Gly Pro Ala Leu Lys Thr Ala lie Gin ser 

195 200 205 

Gly Leu Asp Ala Phe Phe Gly Asn Ala Arg Ala Phe Thr Val Ala Asp 

210 215 220 

Ala Asn Gly Glu val Leu Ser Glu Ala val Thr Leu lie Asp Ser Ala 
225 230 235 240 

Gin Glu Asn Asp Arg Tyr Leu ser val val Lys Arg Leu Leu Asn Asp 

245 250 255 

Tyr Asn Ala Thr Tyr Asp Ala Ser Trp Trp Met Leu Asn Ala val Asn 

260 265 270 

Asn val Phe Thr val Leu Phe Arg Ala His Gin val Pro Ala Phe val 

275 280 285 

Thr Ala val Glu Ala Asp Arg Ser Val Leu Glu Thr Leu Arg Ser Phe 

290 295 300 

Ala Val Asn His Leu Asp Leu Leu Gly Thr Lys Asn Ala Phe Leu Thr 
305 310 315 320 

Ala Asn Ala Gly Arg Glu Leu Gly Arg Phe Leu Gin His Asp ser Leu 

325 330 335 

Arg Gly Ala val Arg Pro Leu Ala Lys Asp Leu Leu Gly Arg Ser Ser 

340 345 350 

Met Thr Gly Pro Thr Ala Arg Leu Trp Val Gly Val Ala Glu Met Ala 

355 360 365 

Asp Ala Tyr Asp Lys Ala Asn cys ser Tyr Tyr Gly Thr cys Asp Leu 

370 375 380 

Ser Arg Arg Leu Gin Asp val val Leu Pro val Ser His Thr Cys Ser 
385 390 395 400 

Ala ser lie Lys lie Arg Ala Gin Glu Met Thr Ala Glu Gin Leu Ala 

405 410 415 

Asp ser Cys Ala ser Leu Ala Gly Gin Asp Ala Phe Phe His Asp lie 

420 425 430 

Ala Lys Asp Gly Asp Arg Pro val Ala Asp Asp Asn Asn Thr Thr Leu 
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435 440 445 

Glu Val val val Phe Asp ser Ser ser Asp Tyr Gin Thr Phe Ala Gly 

450 455 460 

val He Phe Gly lie Asp Thr Asn Asn Gly Gly Met Tyr Leu Glu Gly 
465 470 475 480 

Asp Pro Ala Lys Ala Ser Asn Gin Pro Arg Phe lie Ala Tyr Glu Ala 

485 490 495 

Glu Trp val Arg Pro Arg Phe Glu lie Trp Asn Leu Asn His Glu Tyr 

500 505 510 

Thr His Tyr Leu Asp Gly Arg Phe Asp Met Tyr Gly Asp Phe Glu Ala 

515 520 525 

Gly Met Thr Thr Pro Thr Val Trp Trp val Glu Gly Phe Ala Glu Tyr 

530 535 540 

Val Ser Tyr ser Tyr Arg Lys Leu Thr Tyr Glu Ala Ala Val Ala Glu 
545 550 555 560 

Ala Ala Lys Lys Thr Tyr Ala Leu Arg Thr Leu Phe Asp Thr Ala Tyr 

565 570 575 

Ser His Asp Thr Thr Arg lie Tyr Arg Trp Gly Tyr Leu Gly Val Arg 

580 585 590 

Tyr Met Leu Glu Arg His Pro Asp Asp lie Ala Thr Leu Leu Gly His 

595 600 605 

Tyr Arg Thr Gly Ala Trp Asp Ala Ala Arg Thr Leu Leu Thr Gly Thr 

610 615 620 

lie Gly ser Arg Tyr Asp Ala Asp Trp Gin Thr Trp Leu Ala Ala Cys 
625 630 635 640 

Ala Ser Gly Ala Cys Ser Asp Gly Gly Ala Asn Lys Pro Pro Ala Ala 

645 650 * 655 

Ser Phe Thr val Thr Ala Asn Ala Leu Ser Ala Gin Phe Thr Asp Thr 

660 665 670 

Ser Ala Asp Pro Asp Gly Arg val Val ser Arg Arg Trp Asp Phe Gly 

675 680 685 

Asp Gly Gly Ser Ser Thr Glu Ala Asn Pro Ser His val Tyr Thr Ser 

690 695 700 

Gly Gly Thr Tyr Thr val Thr Leu Thr Ala Thr Asp Asp Asp Gly Ala 
705 710 715 720 

Thr Gly Thr Ala Thr Arg Gin val Thr val Ser Ala Gly Gly Gly ser 

725 730 735 

Leu Pro Glu cys ser ser Ala Asp Thr Arg Gin Leu Asp Lys Asn Cys 

740 745 750 

Lys Arg Gly Asn Val Ser Ala Met Ser Gly Asn Tyr Ala Tyr Phe Tyr 

755 760 765 

lie Leu lie Pro Glu Gly val Arg Arg Leu Thr Val Thr ser ser Gly 

770 775 780 

Gly Thr Gly Asn Ala Asp Leu Tyr Tyr Tyr Trp Lys Gin Trp Ala Thr 
785 790 795 800 

Thr Thr Ala His Asn Tyr Arg Ser Thr Thr Ala Gly Asn Glu Glu Thr 

805 810 815 

Leu Val lie Asp Tyr Pro Pro Ala Gly Tyr Asn Tyr lie ser Leu His 

820 825 830 

Ala val Glu Asp Phe ser Gly val Thr Val Thr Thr Gin Tyr 
835 840 845 

<210> 145 
<211> 4772 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 145 

tccaaagaat tgcggtcgga tcacctcttc gtacatggca gtaccacggc gggcgaattc 60 
ttccttgctg tagcgggggc ccgtgttcat gatgcgatcc tcctgttggc attattccgt 120 
gatggggctc cagacgcaac ccctcaggta cggttctctt tcgatgaact gcattctgat 180 
gtcgcgtggt ctgcggctcg gcaggagcct cgccctccca ccgctcattt ccgcgtgggt 240 
tgccttgcac gacgctcgtt aatcgtgcaa ctcggacacg ataaataatc gtgtcccacg 300 
aacgccaact cacccctgaa tgctttccag caattcgcgg cgggcgacga ggcgttggcc 360 
gcgttgttcg tcaatctcca gggcggcgag gatgttcttg cggacggtgg tgcggacgtc 420 
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ttccacggcg ctggcagcgg tactatcgag cggaatggcg ccgccggcgc ggcggtcgtg 480 
accaccggct ttgcccatgc cggcgacgac ttgttgcaga atctcgccgg cccggccctt 540 
cgcatgcacg gtgcgcagcg acatgatcag gttgttctcg taaacgccac agacaaacgc 600 
ccacgccacc tcttcaaagc ggatgaggaa gtcggcgatt tcggcggcag attcgggctg 660 
cgccaggtcg cctgcccatg acatgatgag atgatcgtag atgaacgagt tctgcagtgc 720 
ctggatcagc gtctcgaagt acgagatggg cagccgggcc gatttgatct cggcaagcag 780 
gtccttgctg gcgtactggt acaggtagag cagggcacca tcatcctggg gcgtggcttc 840 
tcgcgggtag ccggtcatct ccgattcgat gccgtagaag agggcggtgg cgatgtcttc 900 
gggcgggtcg agcttctgct ccatcaaata cttggcgacg agggtgcaag tggccccgag 960 

gccggcgcgg acatcaacga agggcacacc cttggtggtg ccactgaact catggtgatc 1020 

gatgatggcg gcgacttcaa cgtcttcggg gatggtgtgt cgtccggtgc cgggttggct 1080 

gtccaccatg acaacggcgt gattctcttt ccacgtcacc tcttcgatgg tcttgagttc 1140 

gaggcccagg cagcggacca tcgcctggtt ttcggcgcgg ccgatgaagc catcgcgggt 1200 

gaggatgctg ttcttcttca gtttcttttt gaagaggtga gcgaggccca tcatgctgcc 1260 

cagactgtcg gggtcggggt tcacatggga aacgagaatg atgcccttgt actcctggag 1320 

gtgttccagg agtttgtgcg aggaggaaga cccgccgggg tcggaatcgc cgttgcgtgt 1380 

ggagggcttg ccagcggccg agttcgccgc catagtcttg tcctttccct gccggcgtga 1440 

cgagtctgtc acagggggac cggtcaggtg tcgcgttgca gggggtggca cggtcaggag 1500 

accggccaca gcgctggggt cagaaaccgg ccacagtgct ttactatccc ttcgacagcg 1560 

aaatcactcg ctgccactgc ttcgcggtaa caggcatgat agacaagcga ggcacccgcg 1620 

ccaattgcca atctttcaga gcctcatcgg ccttcaccat actgagtggc acgggcttgg 1680 

ggagcaggcg aattggcttg acaaggacgg tgacttcgtc tccgtcgatg gcatcgttgg 1740 

cggcctgcat gatgccgacg atggctttct ccttgccggt gtggtagaag aagatctcat 1800 

cgccttgttt cacctggcgg aggttcttga gggcggcagc attggcgatg ccgctccagg 1860 

tggtttggcc atcctgctgg agttgggcga agttgtagga ggagggttct tccttgaaga 1920 

gccagcgggg catggggtgg gcctttggag gtgatggtgg gggatagtgt atggtggcgg 1980 

gcgcatcgtg gtctatgtca gttcttcacc atgatgtgaa agtgattggc atggtggatg 2040 

gtatcgggta tgattgagtc gagtcgattc gttgaggatg aaccatggcc aagaagaagc 2100 

cagtagccaa agccaagcct gcgaagaagc cgaagaagat cacgatcaag gatgcggcga 2160 

cgcgggatgt cgtgatcatc acgaagaaga acccacatgt ggacatggag ttggcggaag 2220 

ccattttcca gggcaagatc aagccactgt ccgacttcaa gagccagtta ggttggcatt 2280 

aatggcgggt ataacatgat gaagctgagt gatcgggaca aagggaccat tgtcaatgca 2340 

gccatcacgc tgattgatga actctatgtg catctgccac tcaagaaggc gatgcacgcc 2400 

atcaatccgg tgcagcggtt gaagttgctg ggccagcaac tggcgggcct ggatgatcga 2460 

gtctttcaca acgagatgct gtcgatcttc ctgcgacttc gcgaccttca taccaactat 2520 

atcctgccag ccccgctcaa tcgcacgacg gcgttcctgc cgtttcggct tgaggaattc 2580 

cacgaggcgg ggcaacggaa atatgtggtc accctcactc atcaaaagtt gattgccgac 2640 

accacgttct tgccgggtgt gatcgtcacg cactggaacg gcgtaccgat tgatcgggtg 2700 

gtggatgtga acgcggatcg tgaagcgggg agcaatccgg cagctcgaca cgctcgcggt 2760 

ctggcctcgc tgacgatccg ctggctgggc atgtcgctgc ctcccgacga ggattgggtg 2820 

gatatcacct atcatgccca gaaccagcct ggcactgtga tgacgagtcg gtttgcctgg 2880 

caggtgtttg atcaatccgc ggacgacatg ggggtgggcc aggcgtcgcg aggcaacaaa 2940 

cgcagaagca ccaagtccag aagcaagcgc accagcaaag tgaagcaggc gaagccagtc 3000 

cgggccgacg cgatcgacat gcgagcctgt ctggggctgg acatgcgaac cgaagtggaa 3060 

aggcaggtag ccctgcagct cttccgccgg tcgcggctgg atcgactgat gaacatcagc 3120 

gggaaggacc cgacgctgcc cacggtgccg gagttcgaga cggtgtttcc gcgcgtgggc 3180 

aacgtcagca cgcccagcgg caggttcggc tacatccgca tttccacgtt tgatgtccgc 3240 

gatgatcagc gattcattga cgagttcctg cgtctggtgg cacaactgga taacagcggg 3300 

ttgatcatcg atgttcgagg caacggtggc gggctgatcc tcgctggcga acggctgttg 3360 

caatgcctga cgccccatac gattgacccg gaaaagttgc atttcatxtg cacccaggct 3420 

acgcaggcaa tcaccacgct tgctccgttt gcggcgtggc gagcatcgat tcagcaggcc 3480 

acgctgaccg gcgcggagtt ctcgcagggt ttcccgctgc ttccgttagc ggattacaac 3540 

gatctgggtc agcggtatca ggggccggtc gtgctgctga cggatgcctt gtgttacagc 3600 

accacggaca ttttcgctgc aggcttccag gatcatggga taggtcgcgt gatcggtgtg 3660 

gcggagaaca ccggtgcagg tggcgcgaat gtgtgggact atggtttgtt gaagcgattc 3720 

atgccgaaag gcagcatcga tttgcctgct ctgccccagg aggctgactt ccgactggcc 3780 

atccgtcgca cgacgcgagt gcgtgaacaa tcgggagtac cactggaaga tttgggggtg 3840 

aagccggatg aggttcatct aaccacgttg aacgatgtct tgaacggcca tactgacttg 3900 

attgcgaaag ccgccctttg gttgaagcag caagggacgc agtcgctcgc cattgcccat 3960 

gttgatgtga agaagggtga gatcgcactg agctggagca acattgatcg tgtcgatgtg 4020 

tttctgaatg aggtgccctt ttcgtcacat tctccgttga aggtggggca cgtggtcacg 4080 

gtgccgctga agcgaggtgc tgttgtcaag ttacatgggt atcgggcagg aaatctggtg 4140 

gtgagtacgc gacaagtgat ctgatagcag cagactggag ttgggatggc agacgttgca 4200 

ggtcagccgg gtggctcgct gatttatatc gggatcgtag ggctggtgta tggagggttc 4260 

tacctgctgt tgcgacgcgt ctggccgctg gcgcttgcgc acatgctggc gaacattttg 4320 

aatgaagtgc tgcgcggatg attgcccggg gtagcatggt gaatcattac tttcctttac 4380 

cccgtgactt tgttgctgag gtgggcttgt gtttccgtcc tcaatggtag gtgcatctca 4440 

cctaatgggc atgctagaac gtcaaagaac gaagtacgac aaggcttgca ttgttatcga 4500 
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tggttgccgt tgcggtcttt tccaaacctg cggcactgac ttgagcattt ctggcaaagc 4560 

atcggaacac ctcttgttgt tcgcacagct ttcgccgata attcagtgaa cacaatgtac 4620 

ggcatcggct gtgctggttt aagcctgaga gtattgaagc agcctcaggc tttatttgtc 4680 

taatggtatt gtacggacaa cgtacgggtt tgtcagtctg ttcggtcttg atttgtacgg 4740 

aattattccg tacaatactt gcatgaagac aa 4772 

<210> 146 
<211> 2397 
<212> DNA 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 146 

atggtggagg cgatccgcaa cgtggcggcg gccggcgtcg tgccggtgat ggcggccggc 60 

aacgaccgcg acgacttcgg gctcggcacg gtcggttcgc cgagcacggc gcccgacgcg 120 

atctccgtcg ccgccgtcac gaacaaccac gtcttcgcgg aggcgctggc cgtgaccgcg 180 

ccgggggccc cgccggtgct gacctcgatc gccctccagg gcgccggcgg ctccgatccg 240 

cccgccgcgt ggagcgcgcg cgagcaaacc ctcgtcgacg tccgctcgat cgtcggcacc 300 

gacggcaagc ccgccgaccg gttcctctgc gcgccgcccg ggcgcgaccc gaacagcgcg 360 

gcgaccacgc tgcccgagcg gtcgctcgcg ggcgcggtcg tcctcgcctg gcgcgggaac 420 

tgctcgttcg tgtcgaaggc ggagcgcgcg aagtcggccg gcgccgcggg gatgatcctc 480 

gtcgacaacc gccccgggga cacgtacccg atcccggtcg cggggctcgc cgtgccgagc 540 

gggatggtcg gcgacgtcga cggggcgcac ctcggcgtat tcctccaggc gaccggcggc 600 

cgcacgacgt tccgcgtcgg tcggagcgtc tcggagatcg tgaccggaag aagcggcgtc 660 

gtcgccagct tttcgtccgg cgggccgacg ccgttcggcc accagctgaa gcccgacgtc 720 

gcggcgcccg ggacgcaggt gctctcgtcg acgccgccgg cggcgacgcg cacgactttc 780 

tacccgctcg acgggacgag catggccacc ccgcacgtcg ccggcgccgc ggccctcctg 840 

ctgcagcggc atccggcgtg gagcccgcag gaggtgaagt cggcgctgat gtcgaccggt 900 

gtgcccgcct gggcggacag cgcgcggacc caggaggcgc ccgtcctgct cgagggcggc 960 

gggctcgtcg acgtcgggcg cgccgacgac cccgggatct tcacgagccc ggcctcgctc 1020 

tcgttcggcg acgtgaacgt gagccacggc gcgcagacgg cgccgctgct cctcgcggtc 1080 

tccgacgccg gagccggcgc cggaacgtgg gacgtcgagc tgcggccgca gtcgacctcg 1140 

gccggcgcct cgctggacgt ccagtcgagc ctcgacctgg cgcccggcgg cacgctctac 1200 

gtggcggtcg ccgcgagcgc ggccgcaggc gcggcggtcg gcgacgacta cggcttcctc 1260 

gtgctccgcc ggggcgccgt cgagcgccgc atcccctact tcttctccgt cacgcgcccg 1320 

caggtcccgc tcgcgccgat gctggggccg ctcaagaagc tgcaggcggg cgacacgcgg 1380 

tccggtgcgt cgctcgtccg gcagtaccgc tacccgacgt acccgttcgg gccgccgccc 1440 

ggctacaccg gccccggcat ggacgagagc ggcggcgagc acgtctacac ggtgcgggtg 1500 

accgatccgg ccgtgaacgt cggcgtctcg gtgatcgccg caggcccgaa cgcgctcgtc 1560 

gacccttgga tgctgagcgc gctcgacgag aacaccgtcg tcgggctggc cgggacgccg 1620 

gtcagcgtca acaacctggc gatcgactgg cgcttcgacg tgggcgcggc ggccgccgtc 1680 

ttcccgcgac gccagcagca gctgtacgtc gtcgtcgact cgggctccga cgagctcacc 1740 

ggggagccgc tgcctggcca gtacgtgctg aacgcgtggc agaacgacgt cgtcccgccg 1800 

tccgcccggc tggtgacgac gcgcgtgtcc gccggccggc cgctgctcgc gctgcgggcg 1860 

ctcgacgcgg gggccggcgt cgacccgctg tcgctcgtga tcgcctacgg gcgcgtgctc 1920 

gtcggagcgg cggcctacga ccccgtctcc gggctcgcgc tgttcccgct cccgcccgac 1980 

gtgcccgcgc tgagcaccgg cacgacctcc gccgagctcc tcgcgtcgga cttccaggag 2040 

gcgaagaacg tcgacacgcc gggcggggag atcctgccca acacgaggtt cgtgcagtcg 2100 

cgaatccggg tcgtcgacgg gccggcgctc acgtggctcg ccccggccgc gggctcctgc 2160 

gcggggaaga gcccggagct gctcgtcacg gcgggctcca cgaagcgggt acggcaggtc 2220 

gcgttcgcgg tggacggccg tcgcgtcgcg gtcgaccgga cgggcccgat cggcctctac 2280 

tcggcgacgt ggcggacggc gggcgcccgg acgggtcgcc acgtggtcac ggcgaccgtg 2340 

accgacgcgt ccggacggtc cgcccgcgac cgcgcaacgg ttcgcgtctg cggctga 2397 

<210> 147 
<211> 798 
<212> PRT 
<213> unknown 

<220> 

<223> Obtained from an environmental sample. 
<400> 147 

Met val Glu Ala lie Arg Asn val Ala Ala Ala Gly val val Pro val 

1 5 10 15 

Met Ala Ala Gly Asn Asp Arg Asp Asp Phe Gly Leu Gly Thr Val Gly 
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20 25 30 

Ser Pro Ser Thr Ala Pro Asp Ala lie Ser Val Ala Ala Val Thr Asn 

35 40 45 

Asn His val Phe Ala Glu Ala Leu Ala Val Thr Ala Pro Gly Ala Pro 

50 55 60 

Pro val Leu Thr ser lie Ala Leu Gin Gly Ala Gly Gly ser Asp Pro 
65 70 75 80 

Pro Ala Ala Trp Ser Ala Arg Glu Gin Thr Leu Val Asp val Arg Ser 

85 90 95 

lie Val Gly Thr Asp Gly Lys Pro Ala Asp Arg Phe Leu Cys Ala Pro 

100 105 110 

Pro Gly Arg Asp Pro Asn Ser Ala Ala Thr Thr Leu Pro Glu Arg ser 

115 120 125 

Leu Ala Gly Ala val Val Leu Ala Trp Arg Gly Asn Cys Ser Phe Val 

130 135 140 

ser Lys Ala Glu Arg Ala Lys ser Ala Gly Ala Ala Gly Met lie Leu 
145 150 155 160 

Val Asp Asn Arg Pro Gly Asp Thr Tyr pro lie Pro val Ala Gly Leu 

165 170 175 

Ala Val Pro Ser Gly Met Val Gly Asp val Asp Gly Ala His Leu Gly 

180 185 190 

Val Phe Leu Gin Ala Thr Gly Gly Arg Thr Thr Phe Arg Val Gly Arg 

195 200 " 205 

Ser val ser Glu lie Val Thr Gly Arg Ser Gly Val Val Ala Ser Phe 

210 215 220 

Ser Ser Gly Gly Pro Thr Pro Phe Gly His Gin Leu Lys Pro Asp val 
225 230 235 240 

Ala Ala Pro Gly Thr Gin val Leu ser ser Thr Pro Pro Ala Ala Thr 

245 250 255 

Arg Thr Thr Phe Tyr Pro Leu Asp Gly Thr ser Met Ala Thr Pro His 

260 265 270 

Val Ala Gly Ala Ala Ala Leu Leu Leu Gin Arg His Pro Ala Trp Ser 

275 280 285 

Pro Gin Glu Val Lys ser Ala Leu Met Ser Thr Gly val Pro Ala Trp 

290 295 300 

Ala Asp Ser Ala Arg Thr Gin Glu Ala Pro Val Leu Leu Glu Gly Gly 
305 310 315 320 

Gly Leu Val Asp Val Gly Arg Ala Asp Asp Pro Gly lie Phe Thr Ser 

325 330 335 

Pro Ala Ser Leu Ser phe Gly Asp val Asn Val Ser His Gly Ala Gin 

340 345 350 

Thr Ala Pro Leu Leu Leu Ala val ser Asp Ala Gly Ala Gly Ala Gly 

355 360 365 

Thr Trp Asp val Glu Leu Arg Pro Gin Ser Thr Ser Ala Gly Ala Ser 

370 375 380 

Leu Asp val Gin Ser ser Leu Asp Leu Ala Pro Gly Gly Thr Leu Tyr 
385 390 395 400 

Val Ala Val Ala Ala ser Ala Ala Ala Gly Ala Ala Val Gly Asp Asp 

405 410 415 

Tyr . Gly Phe Leu val Leu Arg Arg Gly Ala val Glu Arg Arg He Pro 

420 425 430 

Tyr Phe Phe Ser Val Thr Arg Pro Gin Val Pro Leu Ala Pro Met Leu 

435 440 445 

Gly Pro Leu Lys Lys Leu Gin Ala Gly Asp Thr Arg ser Gly Ala ser 

450 455 460 

Leu val Arg Gin Tyr Arg Tyr pro Thr Tyr Pro Phe Gly Pro Pro Pro 
465 470 475 480 

Gly Tyr Thr Gly Pro Gly Met Asp Glu Ser Gly Gly Glu His val Tyr 

485 490 495 

Thr val Arg val Thr Asp Pro Ala Val Asn Val Gly val ser Val lie 

500 505 510 

Ala Ala Gly Pro Asn Ala Leu val Asp Pro Trp Met Leu Ser Ala Leu 

515 520 525 

Asp Glu Asn Thr Val val Gly Leu Ala Gly Thr Pro Val Ser val Asn 

530 535 540 

Asn Leu Ala lie Asp Trp Arg Phe Asp Val Gly Ala Ala Ala Ala val 
545 550 555 560 

Phe Pro Arg Arg Gin Gin Gin Leu Tyr val val val Asp ser Gly ser 
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565 570 n 575 

Asp Glu Leu Thr Gly Glu Pro Leu Pro Gly Gin Tyr val Leu Asn Ala 

580 585 590 

Trp Gin Asn Asp Val Val Pro Pro ser Ala Arg Leu Val Thr Thr Arg 

595 600 605 

val Ser Ala Gly Arg Pro Leu Leu Ala Leu Arg Ala Leu Asp Ala Gly 

610 615 620 

Ala Gly val Asp Pro Leu ser Leu Val lie Ala Tyr Gly Arg val Leu 
625 630 635 640 

Val Gly Ala Ala Ala Tyr Asp Pro val ser Gly Leu Ala Leu Phe Pro 

645 650 655 

Leu Pro Pro Asp val Pro Ala Leu Ser Thr Gly Thr Thr ser Ala Glu 

660 665 670 

Leu Leu Ala ser Asp Phe Gin Glu Ala Lys Asn val Asp Thr Pro Gly 

675 680 685 

Gly Glu lie Leu Pro Asn Thr Arg Phe val Gin ser Arg lie Arg val 

690 695 700 

val Asp Gly Pro Ala Leu Thr Trp Leu Ala Pro Ala Ala Gly ser cys 
705 710 715 720 

Ala Gly Lys ser Pro Glu Leu Leu val Thr Ala Gly Ser Thr Lys Arg 

725 730 735 

Val Arg Gin Val Ala Phe Ala val Asp Gly Arg Arg val Ala val Asp 

y 740 745 750 

Arg Thr Gly Pro lie Gly Leu Tyr ser Ala Thr Trp Arg Thr Ala Gly 

755 760 765 

Ala Arg Thr Gly Arg His val val Thr Ala Thr Val Thr Asp Ala Ser 

770 ~ 775 780 

Gly Arg Ser Ala Arg Asp Arg Ala Thr Val Arg val Cys Gly 
785 790 795 

<210> 148 
<211> 4437 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (203) . . . (1426) 
<223> Exon 

<400> 148 

actagcctcc ttaatcaatt agacctggcc ggaactaccg gcattataag ttatacgatg 60 
ttcatcattg ccttaagaga ccctatatag tttgcgtctg tacatacgca gacttgtcac 120 
ctcctggaat tctgtctcat attagcatct ccgtcgcctg gtactaataa agccagtttt 180 
tttttaaaca ccagtatcca tc atg gtg gga age gtc aac aag ttt ctg gcc 

Met Val Gly Ser val Asn Lys Phe Leu Ala 
1 5 10 



age act gac tgc aca caa gac teg tgt cca gaa gga age acg gag ctg 
ser Thr Asp cys Thr Gin Asp ser cys Pro Glu Gly ser Thr Glu Leu 
60 65 70 



232 



att gcc ggc act gcc teg gca gcc gtc ttc gac ctg ccc gtt gtc ate 280 
lie Ala Gly Thr Ala ser Ala Ala val Phe Asp Leu Pro val val lie 
15 20 25 

aag age aca tac age age gtc aag ttc gac ate ggc acg ccc ccg aaa 328 
Lys Ser Thr Tyr ser ser Val Lys Phe Asp lie Gly Thr Pro Pro Lys 
30 35 40 

gaa cac cag eta ctg ttc gat ace ggc teg tea ace etc tgg ace gtt 376 
Glu His Gin Leu Leu Phe Asp Thr Gly Ser Ser Thr Leu Trp Thr Val 
45 50 55 



424 



tat aaa cga egg tac tac aat gca teg gca tea tec acg gcc gtc gat 472 
Tyr Lys Arg Arg Tyr Tyr Asn Ala Ser Ala ser ser Thr Ala val Asp 
75 80 85 90 
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gtt ggc att ccc gcc aca att cct tac ttg ggc ggt aac gtt gag ggc 

val Gly lie Pro Ala Thr lie Pro Tyr Leu Gly Gly Asn val Glu Gly 

95 100 105 

gaa att tat cag gat gtc ttc age get eta gat ggg tec gtg gaa tgg 
Glu lie Tyr Gin Asp Val Phe Ser Ala Leu Asp Gly Ser val Glu Trp 
110 115 120 



gca gac ggt ttt ctg ggc ctt ggc ttc tct acc ate gca gag cct aac 
Ala Asp Gly Phe Leu Gly Leu Gly Phe ser Thr lie Ala Glu Pro Asn 
140 145 150 



520 



568 



aac cag tea ttc att gca gtc aat aag age tea tgg ctt tgg ate act 616 
Asn Gin ser Phe lie Ala Val Asn Lys ser Ser Trp Leu Trp lie Thr 
125 130 135 



664 



acg teg aca ctg gtc gaa acg ctg eta tgg gat ggc aag eta gac aaa 712 
Thr Ser Thr Leu val Glu Thr Leu Leu Trp Asp Gly Lys Leu Asp Lys 
155 160 165 170 



760 



808 



856 



ccc cga ttc ggc eta tac tat ggc aca aac eta gga gac gag ggc cct 
Pro Arg Phe Gly Leu Tyr Tyr Gly Thr Asn Leu Gly Asp Glu Gly Pro 
175 180 185 

cag gac ggt gta ctg age att ggc gac agt cac gag gac aag ttt gtt 
Gin Asp Gly val Leu ser lie Gly Asp Ser His Glu Asp Lys Phe Val 
190 195 200 

gat ggc cag gtg gtt tat get cct ctg cag aag gtc aac aac gag tat 
Asp Gly Gin val Val Tyr Ala Pro Leu Gin Lys val Asn Asn Glu Tyr 
205 210 215 

gat eta tgg cgc aca ccg ttg aag get gtc aac eta ctg gtc gcc aag 904 
Asp Leu Trp Arg Thr Pro Leu Lys Ala val Asn Leu Leu val Ala Lys 
220 225 230 

aac ccg tec aac cca aac cac aca gtc gag acg cac att ggc aaa ctg 952 
Asn Pro ser Asn Pro Asn His Thr val Glu Thr His He Gly Lys Leu 
235 240 245 250 

ccc acg acg cag ttt tct ggc aat gcc ata gag tea ccc aat gtg act 
pro Thr Thr Gin Phe ser Gly Asn Ala lie Glu ser Pro Asn val Thr 
255 260 265 

ttg tea acg ttc ggc gac ggc act gcc att ttc gac acg gga get ggc 
Leu ser Thr Phe Gly Asp Gly Thr Ala lie Phe Asp Thr Gly Ala Gly 
270 275 280 

ggc ctt tec ctg cca gaa gat atg att gat tec ata tac tac aat etc 
Gly Leu Ser Leu Pro Glu Asp Met lie Asp ser lie Tyr Tyr Asn Leu 
285 290 295 

ggc tgg gat tac caa agt ctg etc aac ggc aag cag cgc ttt aca tgc 
Gly Trp Asp Tyr Gin ser Leu Leu Asn Gly Lys Gin Arg Phe Thr cys 
300 305 310 

gag gcc atg aac gca tec tgg gcc att tct eta ate ctt ggt gaa ggt 
Glu Ala Met Asn Ala ser Trp Ala lie ser Leu lie Leu Gly Glu Gly 
315 320 325 330 

gcg ccc gag aac gat gtc gta gtt age att cgc ggc gat gaa tta etc 1240 
Ala pro Glu Asn Asp val val val Ser lie Arg Gly Asp Glu Leu Leu 
335 340 345 

aag cct gga get caa tgt atg cca ccg ttt gac cct tec aac gca cct 1288 
Lys pro Gly Ala Gin Cys Met Pro Pro Phe Asp Pro ser Asn Ala Pro 
350 355 360 
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tea ttt gcg ctt gtt ggc act acc tta etc cag agg tac tac act ata 1336 
Ser Phe Ala Leu Val Gly Thr Thr Leu Leu Gin Arg Tyr Tyr Thr lie 
365 370 375 

tgg gac ttt ggt gcg gac aag gtg gec gag tac aag cct egg ctt gga 1384 
Trp Asp Phe Gly Ala Asp Lys val Ala Glu Tyr Lys Pro Arg Leu Gly 
380 385 390 

ttt ggt agg etc aag aag cag ttt gac tgg aag tat cag tea 1426 
Phe Gly Arg Leu Lys Lys Gin Phe Asp Trp Lys Tyr Gin ser 
395 400 405 

taagggtcac gtagaagggg gaggttttct cgccaattgt gcatgtagta cgtaaaatat 1486 

caagatgaga tgcaaacaag gcacttggtg cagtggtgaa catcgtggtt geaggegcaa 1546 

aagcgtcctg tgtaacaaca atacgagega tatgtagacc agctagtaat geeageggaa 1606 

gtgagtgata tettgeaaag tegteggagt gagcatgttg attgcatgtg tatttgtgta 1666 

tgtacatatc tatggtggtg gtggtgtcaa ggccaacacg agtcttccta ggttacgtca 1726 

aggaccctgg cgctagttgc tgaeggaege gcgcaaccac tgctttctgt cctcatctcg 1786 

cgtgctctgt tgtctgacaa ccaaacccaa caacctctca tttcgccatg atccaggctc 1846 

ttctccaggt acgtctagcc ttgcaattgc tgectttget cctaaaacta cctccctttt 1906 

cattcaccac taaegcatae tacagcgcct ggcccgctgg ctcgaccggc cgcaattccc 1966 

atggaagcgc ctggttgtcg gcttctccct cgcagaattt gccctcgaaa actggcttct 2026 

cttccgccag tatcgtgtcc tccaacgcac ctctatcccc aaggctcttg acaaggaaat 2086 

tgaaaaggaa aegtttgaca agtctcaggt gcgcctcccc tcgccgcccc actgaggeca 2146 

gaeatggege caategtgat attgaaactg acaaeggctg cagcaatatg gtcgcgccaa 2206 

agcaaggttc agcttcatct ccggtgtctt caaccagctc aagcacctag cctctctcta 2266 

cttcaaccta tacccgtttg tctggaccgc cgccggcact gtcctcgccc gctatgcgcc 2326 

cgcccgcttt tegggegaga tategcagtc gctcttgttc atgtacatgc teggctggat 2386 

cgacttggtc gccagtctcg gtttctcgta ctaccacagc ttcgtcctgg aagaaaagtt 2446 

tggcttcaat aagatgaegg tcaagctctg getcaeggat atggtcaagg gccaggcgct 2506 

cgccattgca tttggtattc cgattggaag cgccttcctg gecattatea ataagaeggg 2566 

gcagggcttt ttctactacc tgtggatgtt catgetagtt gtgeagatta ccggcatgac 2626 

tgtctacccg atcctcattg tgcccctgtt caacaagctg gagccgctca agcccggcaa 2686 

actcaaggag tcagtcgagg cacttgcttc caagctcaac tttcctcttt eggagctgea 2746 

ggtcattgac ggcagcaagc geagtgetea cagcaatgcc tacttcaegg gcctaccctg 2806 

gattggcaag aagaagattg tcatctacga cacactgctg gaaaagagca eggagaagga 2866 

ggtcgaggct gtactggcac aegagctegg tcactggaag atgaaccaca cgtcgcgact 2926 

tctctttatt agccaagcgc atctattcta catttttgee cttttctccg tcttcatcaa 2986 

caaccggtcg ctgtacgcag actttggctt ccaccgggag cagccgacca ttgttggttt 3046 

catgctcttc aacgagattc tgtcgcccac ggactcgatc gtcaagcttc tccttaacat 3106 

ctggacccgc agcatggagt acgaagcagg tacgtggctc aaatgcttgc gtgtttgtgt 3166 

atttgtgtgt gtgtatgatc aagactaaca tgaaacagat gettttgetg tcaaacttgg 3226 

atatgegege gagctaggcg catcgttaat caagctgeag attcagaacc tatcgagcat 3286 

ggatgecgae tggttctact cgagcttcca ccactcgcac cccattttga eggagegtet 3346 

caaggctatg aaatggactg gtgagaagaa gattgtggtt gaeaaggegg ccgacgagga 3406 

caaggctgta aaggcagegg ategggaget gtaggcgctg gtgggtggtg gtggtgcgtg 3466 

tgagtgtgcg atgtagggca aaaaaggeca cgggcatgtg gaagcaagat tgggtgcgga 3526 

ccattggtgt agtactagca tgtagctcca atatgaegge gcaaaagtgg cagtgcctct 3586 

catctcggtc ggtctgtggt ggcatggcaa gatggctaat ccgacttttt tgcctttgcc 3646 

gcattatccc tcttcctctg caggtctcgc tccttcttgg ccttcttcct ggcatccttg 3706 

tccacctgtc cgtctggggg cgattgttgg ctatggtcat gggcctggtc ctgcttcctc 3766 

ttcttggtgc cgttgatctg cactggtggt tcctgctcac cctcttgcac gacgttggtc 3826 

ctgttgccca cgtcgccaat ctcgatgccg ccttgctcgg cctggtaggt ggccgcgtct 3886 

tgccactctt gatctgcgcc tgtatttttg ctgccctcgc catcagcagc agegtccagg 3946 

gcctcgtcct gggectcgag agtcgtgtcg ggctcaagat actcgccgcg caagcccgca 4006 

gctacacggc gcagatggtg catgagcagg ttccccactg cgccgccctt tgcgttgaac 4066 

gtcacgccat egggagtgat aagggegteg gggtgcaagt gcgcatgtgt ctcggagttt 4126 

tgcaggtact tttccagcac ggcggatgcg tegttgagag acacgggcac gctggatacc 4186 

tggcggcggg gcgggggtgc ctcaagcagc atggttgtgc aattgtataa aagaatgaga 4246 

aaagttagtt atggcgcaga catcaatctt gggttgagtg gtacattcag aaaagagtct 4306 

tgggtatgag catgtgcatg ggcatgtaaa ggtgcaactt tttgcgcacg gacacccaac 4366 

ccatgtttta ctattagttt tggtctgegg actggagaat ggggcgctgc agtcgacgaa 4426 

ccatttacac c 4437 

<210> 149 
<211> 408 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
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<400> 149 

Met Val Gly Ser val Asn Lys Phe Leu Ala lie Ala Gly Thr Ala Ser 

15 10 15 

Ala Ala val Phe Asp Leu Pro Val Val lie Lys ser Thr Tyr Ser Ser 

20 25 30 

val Lys Phe Asp lie Gly Thr Pro Pro Lys Glu His Gin Leu Leu Phe 

35 40 45 

Asp Thr Gly Ser Ser Thr Leu Trp Thr Val Ser Thr Asp Cys Thr Gin 

50 55 60 

Asp Ser Cys Pro Glu Gly Ser Thr Glu Leu Tyr Lys Arg Arg Tyr Tyr 
65 70 75 80 

Asn Ala Ser Ala ser ser Thr Ala val Asp Val Gly lie Pro Ala Thr 

85 90 95 

lie Pro Tyr Leu Gly Gly Asn Val Glu Gly Glu lie Tyr Gin Asp Val 

100 105 110 

Phe Ser Ala Leu Asp Gly Ser val Glu Trp Asn Gin Ser Phe lie Ala 

115 120 125 

val Asn Lys Ser Ser Trp Leu Trp lie Thr Ala Asp Gly Phe Leu Gly 

130 135 140 

Leu Gly Phe Ser Thr lie Ala Glu Pro Asn Thr Ser Thr Leu Val Glu 
145 150 155 160 

Thr Leu Leu Trp Asp Gly Lys Leu Asp Lys Pro Arg Phe Gly Leu Tyr 

165 170 175 

Tyr Gly Thr Asn Leu Gly Asp Glu Gly Pro Gin Asp Gly Val Leu Ser 

180 185 190 

He Gly Asp ser His Glu Asp Lys Phe val Asp Gly Gin val Val Tyr 

195 200 205 

Ala Pro Leu Gin Lys Val Asn Asn Glu Tyr Asp Leu Trp Arg Thr Pro 

210 215 220 

Leu Lys Ala Val Asn Leu Leu val Ala Lys Asn Pro Ser Asn Pro Asn 
225 230 235 240 

His Thr Val Glu Thr His lie Gly Lys Leu Pro Thr Thr Gin Phe ser 

245 250 255 

Gly Asn Ala lie Glu Ser Pro Asn Val Thr Leu Ser Thr Phe Gly Asp 

260 265 270 

Gly Thr Ala lie Phe Asp Thr Gly Ala Gly Gly Leu ser Leu Pro Glu 

275 280 285 

Asp Met lie Asp Ser lie Tyr Tyr Asn Leu Gly Trp Asp Tyr Gin ser 

290 295 300 

Leu Leu Asn Gly Lys Gin Arg Phe Thr Cys Glu Ala Met Asn Ala Ser 
305 310 ~ 315 320 

Trp Ala lie Ser Leu lie Leu Gly Glu Gly Ala Pro Glu Asn Asp val 

325 330 335 

Val val Ser lie Arg Gly Asp Glu Leu Leu Lys Pro Gly Ala Gin cys 

340 345 350 

Met Pro Pro Phe Asp Pro Ser Asn Ala Pro Ser Phe Ala Leu val Gly 

355 360 365 

Thr Thr Leu Leu Gin Arg Tyr Tyr Thr lie Trp Asp Phe Gly Ala Asp 

370 375 380 

Lys val Ala Glu Tyr Lys Pro Arg Leu Gly Phe Gly Arg Leu Lys Lys 
385 390 "* 395 400 

Gin Phe Asp Trp Lys Tyr Gin Ser 
405 

<210> 150 
<211> 1224 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1) . . . (1224) 

<223> Exon 

<400> 150 

atg gtg gqa age gtc aac aag ttt ctg gec att gec ggc act gec teg 48 
Met val Gly Ser Val Asn Lys Phe Leu Ala lie Ala Gly Thr Ala Ser 
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15 10 15 

gca gcc gtc ttc gac ctg ccc gtt gtc ate aag age aca tac age age 96 
Ala Ala val Phe Asp Leu Pro val Val lie Lys ser Thr Tyr ser ser 
20 25 30 

gtc aag ttc gac ate gqc acg ccc ccg aaa gaa cac cag eta ctg ttc 144 
val Lys Phe Asp lie Gly Thr Pro Pro Lys Glu His Gin Leu Leu Phe 
35 40 45 

gat acc ggc teg tea ace etc tgg ace gtt age act gac tgc aca caa 192 
Asp Thr Gly Ser Ser Thr Leu Trp Thr val ser Thr Asp cys Thr Gin 
50 55 60 



gac teg tgt cca gaa gga age acg gag ctg tat aaa cga egg tac tac 240 
Asp Ser cys Pro Glu Gly Ser Thr Glu Leu Tyr Lys Arg Arg Tyr Tyr 
65 70 75 80 



aat gca teg gca tea tec acg gcc gtc gat gtt gqc att ccc gcc aca 288 
Asn Ala ser Ala ser ser Thr Ala val Asp val Gly lie Pro Ala Thr 
85 90 95 

att cct tac ttg ggc ggt aac gtt gag gqc gaa att tat cag gat gtc 336 
lie Pro Tyr Leu Gly Gly Asn val Glu Giy Glu lie Tyr Gin Asp val 
100 105 110 



ttc age get eta gat ggg tec gtg gaa tgg aac cag tea ttc att gca 
Phe ser Ala Leu Asp Gly ser val Glu Trp Asn Gin Ser Phe lie Ala 
115 120 125 



att ggc gac agt cac gag gac aag ttt gtt gat ggc cag gtg gtt tat 
lie Gly Asp ser His Glu Asp Lys Phe val Asp Gly Gin val Val Tyr 
195 200 205 



384 



gtc aat aag age tea tgg ctt tgg ate act gca gac ggt ttt ctg gqc 432 
Val Asn Lys Ser Ser Trp Leu Trp lie Thr Ala Asp Gly Phe Leu Gly 
130 135 140 

ctt ggc ttc tct acc ate gca gag cct aac acg teg aca ctg gtc gaa 480 
Leu Gly Phe Ser Thr lie Ala Glu pro Asn Thr Ser Thr Leu Val Glu 
145 150 155 160 

acg ctg eta tgg gat ggc aag eta gac aaa ccc cga ttc ggc eta tac 528 
Thr Leu Leu Trp Asp Gly Lys Leu Asp Lys Pro Arg Phe Gly Leu Tyr 
165 170 175 

tat ggc aca aac eta gga gac gag ggc cct cag gac ggt gta ctg age 576 
Tyr Gly Thr Asn Leu Gly Asp Glu Gly Pro Gin Asp Gly val Leu ser 
180 185 190 



624 



get cct ctg cag aag gtc aac aac gag tat gat eta tgg cgc aca ccg 672 
Ala Pro Leu Gin Lys Val Asn Asn Glu Tyr Asp Leu Trp Arg Thr Pro 
210 215 220 

ttg aag get gtc aac eta ctg gtc gcc aag aac ccg tec aac cca aac 720 
Leu Lys Ala val Asn Leu Leu val Ala Lys Asn Pro ser Asn Pro Asn 
225 230 235 240 

cac aca gtc gag acg cac att ggc aaa ctg ccc acg acg cag ttt tct 768 
His Thr val Glu Thr His lie Gly Lys Leu Pro Thr Thr Gin Phe ser 
245 250 255 

ggc aat gcc ata gag tea ccc aat gtg act ttg tea acg ttc ggc gac 
Gly Asn Ala lie Glu ser Pro Asn vai Thr Leu Ser Thr Phe Gly Asp 
260 265 270 

ggc act gcc att ttc gac acg gga get ggc ggc ctt tec ctg cca gaa 
Gly Thr Ala lie Phe Asp Thr Gly Ala Gly Gly Leu Ser Leu Pro Glu 
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275 280 285 

gat atg att gat tec ata tac tac aat etc ggc tgg gat tac caa agt 912 
Asp Met lie Asp ser lie Tyr Tyr Asn Leu Gly Trp Asp Tyr Gin ser 
290 295 300 

ctg etc aac ggc aag cag cgc ttt aca tgc gag gee atg aac gca tec 960 
Leu Leu Asn Gly Lys Gin Arg Phe Thr Cys Glu Ala Met Asn Ala Ser 
305 310 315 320 

tgg gee att tct eta ate ctt ggt gaa ggt gcg ccc gag aac gat gtc 1008 
Trp Ala lie ser Leu lie Leu Gly Glu Gly Ala Pro Glu Asn Asp val 
325 330 335 

gta gtt age att cgc ggc gat gaa tta etc aag cct gga get caa tgt 1056 
val Val ser lie Arg Gly Asp Glu Leu Leu Lys Pro Gly Ala Gin cys 
340 ~ 345 350 

atg cca ccg ttt gac cct tec aac gca cct tea ttt gcg ctt gtt ggc 1104 
Met Pro Pro Phe Asp Pro ser Asn Ala Pro Ser Phe Ala Leu val Gly 
355 360 365 

act ace tta etc cag agg tac tac act ata tgg gac ttt ggt gcg gac 1152 
Thr Thr Leu Leu Gin Arg Tyr Tyr Thr lie Trp Asp Phe Gly Ala Asp 
370 375 380 



aag gtg gee gag tac aag cct egg ctt gga ttt ggt agg etc aag aag 
Lys Val Ala Glu Tyr Lys Pro Arg Leu Gly Phe Gly Arg Leu Lys Lys 
385 390 395 400 



1200 



cag ttt gac tgg aag tat cag tea 1224 
Gin Phe Asp Trp Lys Tyr Gin Ser 
405 

<210> 151 
<211> 408 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> DOMAIN 
<222> (5)... (389) 

<223> Eukaryotic aspartyl protease 
<400> 151 

Met val Gly ser val Asn Lys Phe Leu Ala lie Ala Gly Thr Ala ser 

15 10 15 

Ala Ala Val Phe Asp Leu Pro val val lie Lys ser Thr Tyr Ser Ser 

20 25 30 

val Lys Phe Asp lie Gly Thr Pro Pro Lys Glu His Gin Leu Leu Phe 

35 40 45 

Asp Thr Gly Ser ser Thr Leu Trp Thr Val ser Thr Asp Cys Thr Gin 

50 55 60 

Asp ser Cys Pro Glu Gly Ser Thr Glu Leu Tyr Lys Arg Arg Tyr Tyr 
65 70 75 80 

Asn Ala ser Ala ser ser Thr Ala Val Asp Val Gly lie Pro Ala Thr 

85 90 95 

lie Pro Tyr Leu Gly Gly Asn Val Glu Gly Glu lie Tyr Gin Asp val 

100 105 110 

Phe ser Ala Leu Asp Gly ser val Glu Trp Asn Gin ser Phe lie Ala 

115 120 125 

Val Asn Lys Ser Ser Trp Leu Trp lie Thr Ala Asp Gly Phe Leu Gly 

130 135 140 

Leu Gly Phe ser Thr lie Ala Glu Pro Asn Thr ser Thr Leu val Glu 
145 150 155 160 

Thr Leu Leu Trp Asp Gly Lys Leu Asp Lys Pro Arg Phe Gly Leu Tyr 
165 170 175 
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190 






Gin 


val 
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205 
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240 
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255 




Thr 


Phe 
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270 




Ser 


Leu 


Pro 


Glu 


285 








Asp 


Tyr 


Gin 


Ser 


Met 


Asn 


Al a 

AA 1 CI 


Car 








320 


Glu 


Asn 


ASD 


Val 






335 




Gly 


Ala 


Gin 


Cys 




350 




Ala 
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val 


Gly 


365 






Phe 


Gly 
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Lys 
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Asn Leu Gly Asp Glu Gly Pro Gin Asp 
180 185 
, Ser His Glu Asp Lys Phe val Asp Gly 
19$ 200 
Ala Pro Leu Gin Lys val Asn Asn Glu Tyr Asp Leu 
210 215 220 

Leu Lys Ala val Asn Leu Leu Val Ala Lys Asn Pro 
225 230 235 

His Thr val Glu Thr His lie Gly Lys Leu Pro Thr 

245 250 
Gly Asn Ala lie Glu ser Pro Asn Val Thr Leu Ser 

260 265 
Gly Thr Ala lie Phe Asp Thr Gly Ala Gly Gly Leu 

275 280 
Asp Met lie Asp ser lie Tyr Tyr Asn Leu Gly Trp 
290 295 300 

Leu Leu Asn Gly Lys Gin Arg Phe Thr cys Glu Ala 
305 310 315 

Trp Ala He Ser Leu He Leu Gly Glu Gly Ala Pro 

n n 325 330 

val val ser lie Arg Gly Asp Glu Leu Leu Lys Pro 

340 345 
Met Pro Pro Phe Asp Pro ser Asn Ala Pro ser Phe 

355 360 
Thr Thr Leu Leu Gin Arg Tyr Tyr Thr lie Trp Asp 
370 375 380 

Lys Val Ala Glu Tyr Lys Pro Arg Leu Gly Phe Gly . , ? . _ 

385 390 395 400 

Gin Phe Asp Trp Lys Tyr Gin Ser 
405 

<210> 152 
<211> 3002 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (257)... (304) 

<223> Exon 

<221> CDS 

<222> (363) . . . (428) 
<223> Exon 

<221> CDS 

<222> (588)... (725) 
<223> Exon 

<221> CDS 

<222> (774) . . . (950) 
<223> Exon 

<221> CDS 

<222> (1001) ... (2290) 
<223> Exon 

<400> 152 

gcttggttgc cgtggcgggg cttgctgaac cttttgtcgt gctactacat ggtttggtcc 60 
gttgttttgt ttgcggtgtt tatcacacaa gtgcaaactt tggatacttc caccggtgcc 120 
tgagcagtat gtagggagat tctgaaaccc tctagagggc atgttcgacc tacgtgatga 180 
aagatcaagc tgagtagacg ttggcgggca ctttgcaaac ggccagttgc gcgtgttggt 240 
tgctactagt caagca atg ggc cga gca age cgt aac ttg cca tea tac cet 292 

Met Gly Arg Ala Ser Arg Asn Leu Pro Ser Tyr Pro 
1 5 10 

egc ctt cet aac caggtataga gctgggttcc agttttccaa cctaatatcg 344 
Arg Leu Pro Asn 
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15 



ctagtaccta tcggaata cag tta gat atg tgc cgc gtc gtt ggc agg gta 

Gin Leu Asp Met Cys Arg Val val Gly Arg val 
20 25 



ggc agg aag gtg gaa ttc cct cgc cct cgc ate ggc ata ccg gcg cag 
Gly Arg Lys Val Glu Phe Pro Arg Pro Arg lie Gly lie Pro Ala Gin 
50 55 60 65 



gtcatata gec ttt get gtg aac ggc act get gga get att ccc gaa gtc 
Ala Phe Ala Val Asn Gly Thr Ala Gly Ala lie Pro Glu val 
85 90 95 



tct tct etc gaa gga ttt ctt cag gaa aac gga ccc ate tea tgg caa 
ser ser Leu Glu Gly Phe Leu Gin Glu Asn Gly pro He ser Trp Gin 
150 155 160 



395 



tgc ctg aat gat gtc age etc gcg cgc tgc gee tgtaagtact tgaagaagac 448 
Cys Leu Asn Asp val ser Leu Ala Arg cys Ala 
30 35 

tgcgcgccca ccgctttgtc tetttcaegg ccattgataa tcacaccttg gaegtgatta 508 
acactcaatc cccggcgcct caagcccgaa gcaagtcacc atgeagctte tttcaatcat 568 
tgccgtgtgt ggcctcaca gee agt gtc tct get egg age get cgt tec gtt 620 

Ala ser val Ser Ala Arg ser Ala Arg ser val 
40 45 



668 



aat gtg cac cct cat aag cgc cag get act cag ate ata aac act gaa 716 
Asn Val His Pro His Lys Arg Gin Ala Thr Gin lie lie Asn Thr Glu 
70 75 80 

gec tec aag ggtgcgtaca cgagaaagaa gagaegggaa gttagctaac 765 
Ala Ser Lys 



815 



tac ttc gac att ggc gag tea tac get ggt ctt etc ccc att age aaa 863 
Tyr Phe Asp lie Gly Glu Ser Tyr Ala Gly Leu Leu Pro lie Ser Lys 
100 105 110 

get gee aat gag act egg gag etc tac ttt tgg ttc ttt cct teg gag 911 
Ala Ala Asn Glu Thr Arg Glu Leu Tyr Phe Trp Phe Phe Pro ser Glu 
115 120 125 130 

aac cca gat get age gac gaa ate acc ate tgg ttg aac ggtaagccaa 960 
Asn Pro Asp Ala ser Asp Glu lie Thr lie Trp Leu Asn 
135 140 

agtcgaatac tatcacaaac tacgtctaac aaacgatgea ggt ggt ccc ggc tgc 1015 

Gly Gly Pro Gly Cys 
145 



1063 



tac ggc age ggc cca ggt ccc gtc tac aac cca tgg aac tgg gcg aac 1111 

Tyr Gly Ser Gly Pro Gly Pro val Tyr Asn Pro Trp Asn Trp Ala Asn 
165 170 175 180 

etc acc aac atg gtt tgg gtc gaa cag ccc gtc ggc act ggc ttc tct 1159 

Leu Thr Asn Met val Trp val Glu Gin Pro val Gly Thr Gly Phe Ser 
185 190 195 

cag gga acg ccg act get act aat caa gaa gag act gee gcg gag ttc 1207 

Gin Gly Thr Pro Thr Ala Thr Asn Gin Glu Glu Thr Ala Ala Glu Phe 

200 205 210 

etc ggt ttt ttc aag aac ttt gtt gac act ttt ggt ctg cag aac cgc 1255 

Leu Gly Phe Phe Lys Asn Phe val Asp Thr Phe Gly Leu Gin Asn Arg 

215 220 225 
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aaa gtg tac ate acc ggc gag tea tac get gqg cgc tac gtc ccc tac 
Lys Val Tyr lie Thr Gly Glu ser Tyr Ala Gly Arg Tyr Val Pro Tyr 
230 235 240 



age aaa ttc ccc acc ccg gcc aac aac tec gac aca gaa ggc tgc tec 
Ser Lys Phe Pro Thr Pro Ala Asn Asn Ser Asp Thr Glu Gly cys ser 
325 330 335 340 



tgg gcc gag tgc tec aac ggc gtc etc gac aca gat acc teg ccc ccg 
Trp Ala Glu cys Ser Asn Gly Val Leu Asp Thr Asp Thr Ser Pro Pro 
405 410 415 420 



1303 



att gcc gac gcc atg ctg age aag aac gac tea aca tac tac gac gtc 1351 
lie Ala Asp Ala Met Leu Ser Lys Asn Asp ser Thr Tyr Tyr Asp Val 
245 250 255 260 

aag ggc gtc atg ttt tac gac ccc age gta gcc gaa gac ggc etc eta 1399 
Lys Gly val Met Phe Tyr Asp Pro Ser val Ala Glu Asp Gly Leu Leu 
265 270 275 

acc gac gtc cct gcc gtc gcc tac gtc gac gaa tgg gcc ggt etc ttc 1447 
Thr Asp val Pro Ala val Ala Tyr val Asp Glu Trp Ala Gly Leu Phe 
280 285 290 

aac ttc aac cag age ttc atg gac gac ate cac gcc cgc gcc gac gcc 1495 
Asn Phe Asn Gin ser Phe Met Asp Asp lie His Ala Arg Ala Asp Ala 
295 300 305 

tgc ggc tac acc gag tac atg gaa aaa tac etc act ttc ccc ccg acc 1543 
Cys Gly Tyr Thr Glu Tyr Met Glu Lys Tyr Leu Thr Phe Pro Pro Thr 
310 315 320 



1591 



ctt tgg caa gac att ttc gac gcc gtt ate tac aca aac ccc tgc ttc 1639 

Leu Trp Gin Asp lie Phe Asp Ala val lie Tyr Thr Asn Pro Cys Phe 
345 350 355 

gac gtc tac gca ate gca acc acc tgc cct etc etc tgg gac ccc etc 1687 

Asp Val Tyr Ala lie Ala Thr Thr cys Pro Leu Leu Trp Asp Pro Leu 
360 365 370 

ggc ttc ccc ggc tec ttc gac tac ctg cct cca cgc acc gaa ate tac 1735 

Gly Phe Pro Gly ser Phe Asp Tyr Leu Pro Pro Arg Thr Glu lie Tyr 
375 380 385 

ttt aac cgc age gac gtt cag gcc gcc ate aac gcg ccc ate cag ccc 1783 
Phe Asn Arg Ser Asp Val Gin Ala Ala lie Asn Ala Pro lie Gin Pro 
390 395 400 



1831 



teg tec tgg gaa gtc ate ccc cgc ate ate gac gcc etc gac cgc aca 1879 

ser ser Trp Glu val He Pro Arg lie lie Asp Ala Leu Asp Arg Thr 
425 430 435 

ate att gcc cac ggc gaa etc gac tac gtc ctg ctg cac aac ggc acc 1927 

lie lie Ala His Gly Glu Leu Asp Tyr val Leu Leu His Asn Gly Thr 
440 445 450 

ctg atg gcc ate cag aac atg acg tgg ggc ggc ctt cag ggc ttc cag 1975 

Leu Met Ala lie Gin Asn Met Thr Trp Gly Gly Leu Gin Gly Phe Gin 
455 460 465 

aac ccg ccc act gat gac ttc tac gtc ccc tac cac gac gat ctg age 2023 

Asn pro Pro Thr Asp Asp Phe Tyr Val Pro Tyr His Asp Asp Leu ser 

470 475 480 

ctg acg agt ctg age gca aag gga ttg atg ggc aag acg att acc gag 2071 

Leu Thr ser Leu ser Ala Lys Gly Leu Met Gly Lys Thr lie Thr Glu 
485 490 495 500 
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cgc aag ctt acg ttt gtg cag cag gcg atg agt ggg cac atg gtg ccg 

Arg Lys Leu Thr Phe VaT Gin Gin Ala Met ser Gly His Met val Pro 
505 510 515 

cag tac cag ccc age agt gcg tac agg cag ttg gag ttt ttg etc ggc 
Gin Tyr Gin Pro ser ser Ala Tyr Arg Gin Leu Glu Phe Leu Leu Gly 
520 525 530 



agt gcg cag agt aat ggc acg agt att gga gag aag agg gat ttg ggt 
Ser Ala Gin ser Asn Gly Thr ser lie Gly Glu Lys Arg Asp Leu Gly 
550 555 560 



2119 



2167 



agg gtc gag agt ctg aca teg aga gag ggt ttt acg acg ctg ccg aag 2215 
Arg val Glu Ser Leu Thr Ser Arg Glu Gly Phe Thr Thr Leu Pro Lys 
535 540 545 



2263 



gtt atg agg gag ttt aag agg tgg gtt tgagegaget ttatctactt 2310 
Val Met Arg Glu Phe Lys Arg Trp Val 
565 570 

ctttctctat agaaggaaaa gaaaaaaaag aaggagattg agtaatgttg tcgtaatgtc 2370 

gatatgtaag ataatgaaaa aacaaaacat acgtgcaaat catcccgcca cattctcgac 2430 

ttctttcttg ccatccatcg ccaacatccc ctcctgcctc tccttcactg cctctggcac 2490 

ctccgcaaac atettgeega tagcctccac cgtcgtgttc cccccgctaa agacaacacc 2550 

aacattccat ccctcctccc cagcctccct ctgcaccaat gccctaaact cctcgttaaa 2610 

cagcacaacc gcgagcccaa cgaccgcaga gggctctaca aaacacttca tcctctcaag 2670 

aaccaggcgc attgecttet taatctggtc ttcagtcacc gcaaacaagc ccgccacata 2730 

ctctggcttc gagatgatac tccaggtgtg ctctccaagc ggegtacgea agccatctgc 2790 

aategtaage gtcttgacag atgtgacgcg ctcacccgcg gcaacacccc tgcgtgcatc 2850 

gtcaccgccc tggaaactcg gttccgcgcc gaacacgegg atgcccgtgc cgtgcagtgc 2910 

tgttgcgatg ccgctgagca tgccgccgcc gecacagggt gcgataaccg catcgagttt 2970 

accgttccca gacccagact gagcaaggag ct 3002 

<210> 153 
<211> 16 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 153 

Met Gly Arg Ala ser Arg Asn Leu Pro ser Tyr Pro Arg Leu Pro Asn 
1 5 10 15 

<210> 154 
<211> 22 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 154 

Gin Leu Asp Met cys Arg val Val Gly Arg val cys Leu Asn Asp Val 

1 5 10 15 

Ser Leu Ala Arg cys Ala 
20 

<210> 155 
<211> 46 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 155 

Ala ser val Ser Ala Arg ser Ala Arg ser val Gly Arg Lys val Glu 

1 5 * 10 15 

Phe pro Arg Pro Arg lie Gly lie Pro Ala Gin Asn Val His Pro His 

20 25 30 

Lys Arg Gin Ala Thr Gin lie lie Asn Thr Glu Ala Ser Lys 
35 40 45 

<210> 156 
<211> 59 
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<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 156 

Ala Phe Ala val Asn Gly Thr Ala Gly Ala lie Pro Glu Val Tyr Phe 

1 n n i 5 10 15 

Asp He Gly Glu ser Tyr Ala Gly Leu Leu Pro lie Ser Lys Ala Ala 

u 20 . 25 30 

Asn Glu Thr Arg Glu Leu Tyr Phe Trp Phe Phe Pro ser Glu Asn Pro 

, 35 40 45 

Asp Ala ser Asp Glu lie Thr lie Trp Leu Asn 
50 55 

<210> 157 
<211> 430 
<212> prt 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 157 

Gly Gly pro Gly cys ser Ser Leu Glu Gly Phe Leu Gin Glu Asn Gly 
1 n 5 10 15 

Pro He Ser Trp Gin Tyr Gly ser Gly Pro Gly Pro val Tyr Asn Pro 

20 25 30 

Trp Asn Trp Ala Asn Leu Thr Asn Met val Trp Val Glu Gin Pro val 

35 40 45 

Gly Thr Gly Phe ser Gin Gly Thr Pro Thr Ala Thr Asn Gin Glu Glu 

50 55 60 

Thr Ala Ala Glu Phe Leu Gly Phe Phe Lys Asn Phe val Asp Thr Phe 
65 70 75 80 

Gly Leu Gin Asn Arg Lys Val Tyr lie Thr Gly Glu ser Tyr Ala Gly 

85 90 95 

Arg Tyr Val Pro Tyr lie Ala Asp Ala Met Leu Ser Lys Asn Asp ser 

100 105 110 

Thr Tyr Tyr Asp Val Lys Gly val Met Phe Tyr Asp Pro Ser val Ala 

115 120 125 

Glu Asp Gly Leu Leu Thr Asp val Pro Ala val Ala Tyr val Asp Glu 

130 135 140 

Trp Ala Gly Leu Phe Asn Phe Asn Gin Ser Phe Met Asp Asp lie His 
145 150 155 160 

Ala Arg Ala Asp Ala Cys Gly Tyr Thr Glu Tyr Met Glu Lys Tyr Leu 

165 170 175 

Thr phe Pro Pro Thr Ser Lys Phe Pro Thr Pro Ala Asn Asn Ser Asp 

_ n , 180 185 190 

Thr Glu Gly cys ser Leu Trp Gin Asp lie Phe Asp Ala Val He Tyr 

195 200 205 

Thr Asn Pro Cys Phe Asp val Tyr Ala lie Ala Thr Thr Cys Pro Leu 

210 215 220 

Leu Trp Asp Pro Leu Gly phe Pro Gly Ser Phe Asp Tyr Leu Pro Pro 
225 230 235 240 

Arg Thr Glu lie Tyr Phe Asn Arg Ser Asp val Gin Ala Ala lie Asn 

245 250 255 

Ala pro lie Gin Pro Trp Ala Glu Cys ser Asn Gly val Leu Asp Thr 

260 265 270 

Asp Thr ser Pro Pro Ser ser Trp Glu val lie Pro Arg He He Asp 

275 280 285 

Ala Leu Asp Arg Thr lie lie Ala His Gly Glu Leu Asp Tyr val Leu 

290 295 300 

Leu His Asn Gly Thr Leu Met Ala lie Gin Asn Met Thr Trp Gly Gly 
305 310 315 320 

Leu Gin Gly Phe Gin Asn Pro Pro Thr Asp Asp Phe Tyr Val Pro Tyr 

325 330 335 

ms Asp Asp Leu Ser Leu Thr ser Leu Ser Ala Lys Gly Leu Met Gly 

340 345 350 

Lys Thr He Thr Glu Arg Lys Leu Thr Phe Val Gin Gin Ala Met ser 

355 360 365 

Gly His Met Val Pro Gin Tyr Gin Pro Ser ser Ala Tyr Arg Gin Leu 

370 375 380 

Glu phe Leu Leu Gly Arg Val Glu Ser Leu Thr ser Arg Glu Gly Phe 
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3155 390 395 400 

Thr Thr Leu Pro Lys ser Ala Gin ser Asn Gly Thr ser lie Gly Glu 

405 410 415 

Lys Arg Asp Leu Gly Val Met Arg Glu Phe Lys Arg Trp Val 
420 425 430 

<210> 158 
<211> 1719 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1) . . . (1719) 

<400> 158 

atg ggc cga gca age cgt aac ttg cca tea tac cct cgc ctt cct aac 48 

Met Gly Arg Ala Ser Arg Asn Leu Pro ser Tyr Pro Arg Leu Pro Asn 
1 5 10 15 

cag tta gat atg tgc cgc gtc gtt ggc agg gta tgc ctg aat gat gtc 96 
Gin Leu Asp Met cys Arg val val Gly Arg val cys Leu Asn Asp val 
20 25 30 

age etc gcg cgc tgc gec gee agt gtc tct get egg age get cgt tec 144 
ser Leu Ala Arg Cys Ala Ala ser Val ser Ala Arg ser Ala Arg ser 
35 40 45 



gtt ggc agg aag gtg gaa ttc cct cgc cct cgc ate ggc ata ccg gcg 
Val Gly Arg Lys val Glu Phe Pro Arg Pro Arg lie Gly lie Pro Ala 
50 55 60 



192 



cag aat gtq cac cct cat aag cgc cag get act cag ate ata aac act 240 

Gin Asn val His Pro His Lys Arg Gin Ala Thr Gin lie lie Asn Thr 

65 70 ~ 75 80 

gaa gee tec aag gee ttt get gtg aac ggc act get gga get att ccc 288 

Glu Ala Ser Lys Ala Phe Ala val Asn Gly Thr Ala Gly Ala lie Pro 

85 90 95 

gaa gtc tac ttc gac att ggc gag tea tac get ggt ctt etc ccc att 

Glu val Tyr Phe Asp lie Gly Glu ser Tyr Ala Gly Leu Leu Pro lie 

100 105 110 



336 



age aaa get gee aat gag act egg gag etc tac ttt tgg ttc ttt cct 384 

Ser Lys Ala Ala Asn Glu Thr Arg Glu Leu Tyr Phe Trp Phe Phe Pro 
115 120 125 

teg gag aac cca gat get age gac gaa ate acc ate tgg ttg aac ggt 432 

Ser Glu Asn Pro Asp Ala ser Asp Glu lie Thr lie Trp Leu Asn Gly 

130 135 140 

ggt ccc ggc tgc tct tct etc gaa gga ttt ctt cag gaa aac gga ccc 480 

Gly pro Gly cys ser ser Leu Glu Gly Phe Leu Gin Glu Asn Gly Pro 

145 150 155 160 

ate tea tgg caa tac ggc age ggc cca ggt ccc gtc tac aac cca tgg 528 

lie ser Trp Gin Tyr Gly ser Gly Pro Gly Pro val Tyr Asn pro Tro 

165 170 175 

aac tgg gcg aac etc acc aac atg gtt tgg gtc gaa cag ccc gtc ggc 576 

Asn Trp Ala Asn Leu Thr Asn Met val Trp Val Glu Gin Pro Val Glv 

180 185 190 

act ggc ttc tct cag gga acg ccg act get act aat caa gaa gag act 624 

Thr Gly Phe ser Gin Gly Thr Pro Thr Ala Thr Asn Gin Glu Glu Thr 
195 200 205 

Page 146 



WO 2004/033668 PCTYUS2003/032819 



10336256. txt 

gcc gcg gag ttc etc ggt ttt ttc aag aac ttt gtt gac act ttt ggt 

Ala Ala Glu Phe Leu Gly Phe Phe Lys Asn Phe Val Asp Thr Phe Gly 
210 215 220 

ctg cag aac cgc aaa gtg tac ate acc ggc gag tea tac get ggg cgc 

Leu Gin Asn Arg Lys vat Tyr He Thr Gly Glu Ser Tyr Ala Gly Arg 

225 230 235 240 



cgc gcc gac gcc tgc ggc tac acc gag tac atg gaa aaa tac etc act 
Arg Ala Asp Ala Cys Gly Tyr Thr Glu Tyr Met Glu Lys Tyr Leu Thr 
305 310 315 320 



672 



720 



tac gtc ccc tac att gcc gac gcc atg ctg age aag aac gac tea aca 768 
Tyr val Pro Tyr He Ala Asp Ala Met Leu ser Lys Asn Asp Ser Thr 
245 250 255 

tac tac gac gtc aag ggc gtc atg ttt tac gac ccc age gta gcc gaa 816 
Tyr Tyr Asp val Lys Gly val Met Phe Tyr Asp Pro Ser val Ala Glu 
260 265 270 

gac ggc etc eta acc gac gtc cct gcc gtc gcc tac gtc gac gaa tgg 864 
Asp Gly Leu Leu Thr Asp val Pro Ala Val Ala Tyr Val Asp Glu Trp 
275 280 285 

gcc ggt etc ttc aac ttc aac cag age ttc atg gac gac ate cac gcc 912 
Ala Gly Leu Phe Asn Phe Asn Gin ser Phe Met Asp Asp lie His Ala 
290 295 300 



960 



ttc ccc ccg acc age aaa ttc ccc acc ccg gcc aac aac tec gac aca 1008 
Phe Pro Pro Thr Ser Lys Phe Pro Thr Pro Ala Asn Asn ser Asp Thr 
325 330 335 

gaa ggc tgc tec ctt tgg caa gac att ttc gac gcc gtt ate tac aca 1056 
Glu Gly Cys ser Leu Trp Gin Asp lie Phe Asp Ala Val lie Tyr Thr 
340 345 350 

aac ccc tgc ttc gac gtc tac gca ate gca acc acc tgc cct etc etc 1104 
Asn Pro cys Phe Asp val Tyr Ala lie Ala Thr Thr cys Pro Leu Leu 
355 360 365 

tgg gac ccc etc ggc ttc ccc ggc tec ttc gac tac ctg cct cca cgc 1152 
Trp Asp Pro Leu Gly Phe Pro Gly Ser Phe Asp Tyr Leu Pro Pro Arg 
370 375 380 

acc gaa ate tac ttt aac cgc age gac gtt cag gcc gcc ate aac gcg 1200 
Thr Glu He Tyr Phe Asn Arg Ser Asp val Gin Ala Ala lie Asn Ala 
385 390 395 400 

ccc ate cag ccc tgg gcc gag tgc tec aac ggc gtc etc gac aca gat 1248 
Pro lie Gin Pro Trp Ala Glu cys Ser Asn Gly Val Leu Asp Thr Asp 
405 410 415 

acc teg ccc ccg teg tec tgg gaa gtc ate ccc cgc ate ate gac gcc 1296 
Thr ser Pro Pro ser ser Trp Glu Val lie Pro Arg He He Asp Ala 
420 425 430 

etc gac cgc aca ate att gcc cac ggc gaa etc gac tac gtc ctg ctg 1344 
Leu Asp Arg Thr lie lie Ala His Gly Glu Leu Asp Tyr Val Leu Leu 
435 440 445 

cac aac ggc acc ctg atg gcc ate cag aac atg acg tgg ggc ggc ctt 1392 
His Asn Gly Thr Leu Met Ala lie Gin Asn Met Thr Trp Gly Gly Leu 
450 455 460 

cag ggc ttc cag aac ccg ccc act gat gac ttc tac gtc ccc tac cac 1440 
Gin Gly Phe Gin Asn Pro Pro Thr Asp Asp Phe Tyr val Pro Tyr His 
465 470 475 480 
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gac gat ctg age ctg acg agt ctg age gca aag gga ttg atg ggc aag 1488 
Asp Asp Leu Ser Leu Thr Ser Leu ser Ala Lys Gly Leu Met Gly Lys 
485 490 495 

acg att acc gag cgc aag ctt acg ttt gtg cag cag gcg atg agt ggg 1536 
Thr lie Thr Glu Arg Lys Leu Thr Phe val Gin Gin Ala Met Ser Gly 
500 505 510 

cac atg gtg ccg cag tac cag ccc age agt gcg tac agg cag ttg gag 1584 
His Met Val Pro Gin Tyr Gin Pro Ser Ser Ala Tyr Arg Gin Leu Glu 
515 520 525 

ttt ttg etc ggc agg gtc gag agt ctg aca teg aga gag ggt ttt acg 1632 
Phe Leu Leu Gly Arg val Glu ser Leu Thr ser Arg Glu Gly Phe Thr 
530 535 540 

acg ctg ccg aag agt gcg cag agt aat ggc acg agt att gga gag aag 1680 
Thr Leu Pro Lys Ser Ala Gin Ser Asn Gly Thr Ser lie Gly Glu Lys 
545 550 555 560 

agg gat ttg ggt gtt atg agg gag ttt aag agg tgg gtt 1719 
Arg Asp Leu Gly val Met Arg Glu Phe Lys Arg Trp Val 
565 " 570 

<210> 159 
<211> 573 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> DOMAIN 

<222> (96) . . . (532) 

<223> serine carboxypeptidase 

<400> 159 
Me 
1 



65 



145 



Gly 


Arg 


Ala 


Ser 


Arg 


Asn 


Leu 


Pro 


Ser 


Tyr 


Pro 


Arg 


Leu 


Pro 


Asn 








5 










10 






15 




Leu 


Asp 


Met 


Cys 


Arg 


Val 


val 


Gly 


Arg 


val 


cys 


Leu 


Asn 


Asp 


val 




Ala 


20 










25 






30 




Leu 


Arg 


Cys 


Ala 


Ala 


ser 


val 


ser 


Ala 


Arg 


Ser 


Ala 


Arg 


Ser 


Gly 


35 










40 








45 






Arg 


Lys 


val 


Glu 


Phe 


Pro 


Arg 


Pro 


Arg 


He 


Gly 


lie 


Pro 


Ala 


50 


Val 


His 






55 






60 








Asn 


Pro 


His 


Lys 


Arg 


Gin 


Ala 


Thr 


Gin 


lie 


He 


Asn 


Thr 


Ala 






Ala 


70 








75 










80 


ser 


Lys 


Phe 


Ala 


val 


Asn 


Gly 


Thr 


Ala 


Gly 


Ala 


He 


Pro 


val 




Phe 


85 










90 








95 


Tyr 


Asp 


He 


Gly 


Glu 


Ser 


Tyr 


Ala 


Gly 


Leu 


Leu 


Pro 


He 




Ala 


100 










105 






110 






Lys 


Ala 


Asn 


Glu 


Thr 


Arg 


Glu 


Leu 


Tyr 


Phe 


Trp 


Phe 


Phe 


Pro 


Glu 


115 










120 








125 








Asn 


Pro 


Asp 


Ala 


Ser 


Asp 


Glu 


He 


Thr 


He 


Trp 


Leu 


Asn 


Gly 


130 


Gly 








135 








140 






Pro 


Cys 


Ser 


ser 


Leu 


Glu 


Gly 


Phe 


Leu 


Gin 


Glu 


Asn 


Gly 


Pro 






Gin 




150 








155 








160 


ser 


Trp 


Tyr 


Gly 


ser 


Gly 


Pro 


Gly 


Pro 


Val 


Tyr 


Asn 


Pro 


Trp 




Ala 




165 










170 








175 


Trp 


Asn 


Leu 


Thr 


Asn 


Met 


val 


Trp 


val 


Glu 


Gin 


Pro 


Val 


Gly 


Gly 


Phe 


180 


Gin 








185 








190 


ser 


Gly 


Thr 


Pro 


Thr 


Ala 


Thr 


Asn 


Gin 


Glu 


Glu 


Thr 


Ala 


195 


Phe 








200 










205 




Glu 


Leu 


Gly 


Phe 


Phe 


Lys 


Asn 


Phe 


val 


Asp 


Thr 


Phe 


Gly 


210 










215 








220 






Gin 


Asn 


Arg 


Lys 


val 


Tyr 


lie 


Thr 


Gly 


Glu 


Ser 


Tyr 


Ala 


Gly 


Arg 


val 






He 


230 








235 






240 


Pro 


Tyr 


Ala 


Asp 


Ala 


Met 


Leu 


Ser 


Lys 


Asn 


Asp 


Ser 


Thr 








245 










250 






255 





225 

Tyr val Pro Tyr lie Ala Asp Ala Met 
245 
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Tyr Tyr Asp val Lys Gly val Met Phe Tyr Asp Pro ser val Ala Glu 

260 265 270 

Asp Gly Leu Leu Thr Asp Val Pro Ala Val Ala Tyr Val Asp Glu Trp 

275 280 285 

Ala Gly Leu Phe Asn Phe Asn Gin ser Phe Met Asp Asp lie His Ala 

290 295 300 

Arg Ala Asp Ala Cys Gly Tyr Thr Glu Tyr Met Glu Lys Tyr Leu Thr 
305 310 315 320 

Phe Pro Pro Thr Ser Lys Phe Pro Thr Pro Ala Asn Asn Ser Asp Thr 

325 330 335 

Glu Gly cys Ser Leu Trp Gin Asp lie Phe Asp Ala val lie Tyr Thr 

340 345 350 

Asn Pro Cys Phe Asp val Tyr Ala lie Ala Thr Thr Cys Pro Leu Leu 

355 360 365 

Trp Asp pro Leu Gly Phe Pro Gly Ser Phe Asp Tyr Leu Pro Pro Arg 

370 375 380 

Thr Glu lie Tyr Phe Asn Arg Ser Asp Val Gin Ala Ala lie Asn Ala 
385 390 ~ 395 400 

Pro lie Gin Pro Trp Ala Glu cys ser Asn Gly val Leu Asp Thr Asp 

405 410 415 

Thr Ser Pro Pro Ser ser Trp Glu val lie Pro Arg lie lie Asp Ala 

420 425 430 

Leu Asp Arg Thr lie lie Ala His Gly Glu Leu Asp Tyr Val Leu Leu 

435 440 445 

His Asn Gly Thr Leu Met Ala lie Gin Asn Met Thr Trp Gly Gly Leu 

450 455 460 

Gin Gly Phe Gin Asn Pro Pro Thr Asp Asp Phe Tyr val Pro Tyr His 
465 470 475 480 

Asp Asp Leu ser Leu Thr Ser Leu Ser Ala Lys Gly Leu Met Gly Lys 

485 490 495 

Thr lie Thr Glu Arg Lys Leu Thr Phe val Gin Gin Ala Met ser Gly 

500 505 510 

His Met Val Pro Gin Tyr Gin Pro Ser Ser Ala Tyr Arg Gin Leu Glu 

515 520 525 

Phe Leu Leu Gly Arg val Glu Ser Leu Thr Ser Arg Glu Gly Phe Thr 

530 535 540 

Thr Leu Pro Lys ser Ala Gin Ser Asn Gly Thr ser lie Gly Glu Lys 
545 550 555 560 

Arg Asp Leu Gly Val Met Arg Glu Phe Lys Arg Trp val 
565 570 

<210> 160 
<211> 3407 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1001). . .(1156) 

<223> Exon 

<221> CDS 

<222> (1277) ... (2023) 
<223> Exon 

<221> CDS 

<222> (2177) ... (2407) 
<223> Exon 

<221> mis cofeature 
<222> (1)...(3407) 
<223> n = A,T,C or G 

<400> 160 

actcgtatcg tttctgttca ttgttcacct tgtcgggccc cagaaccaag tgtggtttag 60 

catagcgcag gtttggtggc atttatattg cgtcaagatg tatagacgga tagtcttttg 120 

tcacttatac ccacttttat tcatttgcat gtagcgcggg agtttgctga tgaaagagaa 180 

aggttttttt gtcttgttat tttcttgtcg tgacgaaagt tttttgttac ctcactccaa 240 
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aaagactatc atgtttgaaa ttatcatgtt gagagaaaat tcacatgttg caggtaggca 300 

ggcatatggt ggcttacata ctatactaga gcacaaaaaa agaaggatag taagcgaaat 360 

attcaagttg aaaggtcatg ttacgataac tccccccttg gacttattac ctattagtca 420 

ctcagtcaag cttcttccct tttcctccac cttcttcttc ctcccccttc ccgtcagcaa 480 

aacaatatga atgtactttg atttacccac tttcgggtcc tctcgcccgc catcatcttt 540 

tctttgtacg tcagacctgc ctcttgtggt acacatgcgt cacggtacac catgccggat 600 

taggaaagcg acaagatgga tatgcggtac ccaagacttg cttggcgggt tatcctggat 660 

ccccgcgcag catgtttatt ggctaagatg gctggtgaag ctataatagg catgatgcgg 720 

atgctgaaaa catgtgtgtt tatgtatctt ttttttgggt gagtggaccg ggtattgttg 780 

gctttgtggg gattgtggac ggggatgggg tgggtaacgg tgaggtgagg ggggttacta 840 

tagtataaat tggagttgat tattttgctt cttgtttgat ttcttttact tcacttctct 900 

ctatcctcgc ttctttttct cgccttttgt aagaaacaag gccgccgtgt tttttttctc 960 

agtcaagatt tcaaaaggga caaaggaaag agaggacaag atg aag teg ctt ggt 1015 

Met Lys ser Leu Gly 
1 5 

ctt etc gca act gtt tgc get act get gcg ctg gee aag gqa ccc gag 1063 
Leu Leu Ala Thr val Cys Ala Thr Ala Ala Leu Ala Lys Gly Pro Glu 
10 15 20 

cga gtt age aat gcg gcg agg agt att acg att gaa gtt gcg ccg ggg 1111 
Arg val Ser Asn Ala Ala Arg ser lie Thr lie Glu Val Ala Pro Gly 
25 30 35 

gag acg cgc cag att act gag gat gag agg tgg gat att get act 1156 
Glu Thr Arg Gin lie Thr Glu Asp Glu Arg Trp Asp lie Ala Thr 
40 45 50 



gtgagtttgt ggtggttgtt gaaacacttg tctattatcc ctccctttct tccccacgga 1216 
aacacctttt tttttaaact acagctcctt tegttttatt tttactaact ataacaccag 1276 

age cac ttc ttc gac att acg gat teg ttc gee ~ 1324 
Ser His Phe Phe Asp lie Thr Asp ser Phe Ala 
60 65 



CICI\.CIV.L LLLL U U C U I. CI CI OA 

ggc ggc ggt tgt gga 
Gly Gly Gly Cys Gly 



gaa ccc ata gee gtc acg cgc gcg gee gee tac cca tec acc ttc caa 1372 
Glu Pro lie Ala Val Thr Arg Ala Ala Ala Tyr Pro Ser Thr Phe Gin 
70 75 80 

tac age acc aac ate egg cgc etc ttc ccc teg etc age tgg gee aac 1420 
Tyr ser Thr Asn lie Arg Arg Leu Phe Pro ser Leu Ser Trp Ala Asn 
85 90 95 100 

ate aag aaa aac etc gag caa tac teg acc ttc cac acg cgc ttc tea 1468 
lie Lys Lys Asn Leu Glu Gin Tyr Ser Thr Phe His Thr Arg Phe ser 
105 110 115 

gaa acc caa tct ggc gee gac get gee cag tgg etc etc gee caa gtc 1516 
Glu Thr Gin ser Gly Ala Asp Ala Ala Gin Trp Leu Leu Ala Gin Val 
120 125 130 

caa gee gtg gtc aag caa gee aac aaa teg ggc gtc aca gee tct gee 1564 
Gin Ala val Val Lys Gin Ala Asn Lys Ser Gly val Thr Ala ser Ala 
135 140 145 

ttc ccc cac teg etc tgg ccg caa aac tea ate ata gee cgc ate caa 1612 
Phe Pro His ser Leu Trp Pro Gin Asn ser lie lie Ala Arg lie Gin 
150 155 160 

ggc cgc tec aac cgc act gtc gtc gta ggc gee cac etc gac tec ate 1660 
Gly Arg Ser Asn Arg Thr val val val Gly Ala His Leu Asp Ser lie 
165 170 175 180 

aac teg gee aac cgc etc acc ggc cgc gee ccg ggc gtc gac gac gac 
Asn ser Ala Asn Arg Leu Thr Gly Arg Ala Pro Gly Val Asp Asp Asp 
185 190 195 



1708 



ggc age ggc tec atg ctt ctt etc gag gee ctg cgc gtg ctg etc acc 1756 
Gly ser Gly Ser Met Leu Leu Leu Glu Ala Leu Arg Val Leu Leu Thr 
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200 205 210 

gac teg gec ttt gca ggc tec aac aac ctt etc gag aac acg att gag 1804 



Asp Ser Ala Phe Ala Gly ser Asn Asn Leu Leu Glu Asn Thr lie Glu 
215 220 225 

ttc cac tgg tat gec get gaa gag ggc ggt etc cgc ggg age caa gac 
Phe His Trp Tyr Ala Ala Glu Glu Gly Gly Leu Arg Gly Ser Gin Asp 
230 235 240 

ate ttc acg cag tac aag aac gca gga aga gag ate tgg get atg ctg 
lie Phe Thr Gin Tyr Lys Asn Ala Gly Arg Glu lie Trp Ala Met Leu 
245 250 255 260 

cag cag gat atg gtg ggg tac aca aag ggg acg ctg gat gcg ggc aag 
Gin Gin Asp Met val Gly Tyr Thr Lys Gly Thr Leu Asp Ala Gly Lys 
265 270 275 

ccc gag agt ttt ggg ctg att acg gat ttt acg gat gee gtc ttg aat 
Pro Glu Ser Phe Gly Leu lie Thr Asp Phe Thr Asp Ala val Leu Asn 
280 285 290 

cag tat ttg gta aaa gtg att ggt gag gtatgtaaat tttttggttt 
Gin Tyr Leu Val Lys Val lie Gly Glu 
295 300 



tat gca tgc tea gac cac ggt tec gee atg cgc agt gga tac cct gee 
Tyr Ala cys Ser Asp His Gly Ser Ala Met Arg Ser Gly Tyr Pro Ala 
315 320 325 



act ccg aac gat ace atg gag cac atg gac cct aac cac gtg ttg caa 
Thr Pro Asn Asp Thr Met Glu His Met Asp Pro Asn His val Leu Gin 
350 355 360 



1852 



1900 



1948 



1996 



2043 



ccttttcccc ttcctctnnn nnnnnnnnnn nnnnnnnccc cccccccccc cctccgttag 2103 
accttttccc etctttttge tgcaaaggga gggagacaag aaagaagaat acacaatget 2163 
gatgttgatc cag tac acc gat ate ace tat gtc aac age acg tgc ggt " 
Tyr Thr Asp lie Thr Tyr Val Asn Ser Thr cys Gly 
305 310 



2212 



2260 



teg ttt gtc ttt gag tct gac ttc egg tac cgc aat ccg tat ate cat 2308 
Ser Phe val Phe Glu Ser Asp Phe Arg Tyr Arg Asn Pro Tyr lie His 
330 335 340 345 



2356 



cat gga cgc ttg gtg ctg ggc tat ttg tat gaa ctt ggg ttt age aag 2404 
His Gly Arg Leu Val Leu Gly Tyr Leu Tyr Glu Leu Gly Phe Ser Lys 
365 370 375 

gec taagggggtt ctttacaaat gggctctcac aatgtagttg tgcgcgggtt 2457 
Ala 

gttgtgtaaa tgtgaatatg gatatgacat tttcttttga tgggttatgt acacatatac 2517 

gaaaaaattc agatatgatt ttgtctcttg tattgtttgc cttgcatctc aaagaccacg 2577 

cctgttactt gttccagtgg ctcagcaaaa ggagttgaat tetaegtegg gtgcgtcgtc 2637 

atactatgee cctgcgtgtt cagccatacc aatccttatt ttagtaagag gacatgaaaa 2697 

gaaagtgtat gacgagaaaa cttggtgaga caaggctcat ttgaattttg acategtgag 2757 

geaegctgag caaatgaact tggataatgg attaaegtet gacacgaagc aagattaaca 2817 

atctgtagat caagtcaaag atgaaaaaaa aagtctcaaa actccagaga ttactcttct 2877 

ttcgtcaaat ggcattcaca tatacaaaac cattatgtac aaatatacaa taatgaagcg 2937 

taagacttca acatactgea tttctcctcc atctacatac tatctgetea gtatattgat 2997 

ccaccatttc caacaaccgc tegtactata ctatccccac cagataacat ccctagtact 3057 

cggccagtct caacctcctc ccaatgtttc tgegaatcac gtcgcgctcg aegggttega 3117 

cttgtgctcg gttggcattg agcgcctgac ggagcatacc cgcgtcgaag aagecatcta 3177 

tacacaagaa gagcaataat cagtataatg aaatctttga aaaaagaaat gtgagtatgt 3237 

gtggggaggg ggggaggggg gggtaaagaa aacgtgaggt aataaagtct tgggcacaaa 3297 

tettgeagga tagatggaaa cgctaaattg cagaaatctg gaaatgaaag agaaacagga 3357 

tatcaagaag aatagaaaat tggcttcttt ttggctgcag atgctccctg 3407 
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<210> 161 
<2U> 52 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 161 

Met Lys ser Leu Gly Leu Leu Ala Thr Val cys Ala Thr Ala Ala Leu 

15 10 15 

Ala Lys Gly Pro Glu Arg Val Ser Asn Ala Ala Arg Ser lie Thr lie 

20 25 30 

Glu Val Ala Pro Gly Glu Thr Arg Gin lie Thr Glu Asp Glu Arg Trp 

35 40 45 

Asp lie Ala Thr 
50 

<210> 162 
<211> 249 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 162 

Gly Gly Gly Cys Gly ser His Phe Phe Asp He Thr Asp Ser Phe Ala 

1 5 10 15 

Glu Pro He Ala val Thr Arg Ala Ala Ala Tyr Pro Ser Thr Phe Gin 

20 25 30 

Tyr Ser Thr Asn lie Arg Arg Leu Phe Pro Ser Leu Ser Trp Ala Asn 

35 40 45 

lie Lys Lys Asn Leu Glu Gin Tyr Ser Thr Phe His Thr Arg Phe Ser 

50 55 60 

Glu Thr Gin ser Gly Ala Asp Ala Ala Gin Trp Leu Leu Ala Gin Val 
65 70 75 80 

Gin Ala val val Lys Gin Ala Asn Lys Ser Gly Val Thr Ala ser Ala 

85 90 95 

Phe Pro His Ser Leu Trp Pro Gin Asn Ser lie lie Ala Arg lie Gin 

100 105 110 

Gly Arg Ser Asn Arg Thr Val Val Val Gly Ala His Leu Asp Ser lie 

115 120 125 

Asn ser Ala Asn Arg Leu Thr Gly Arg Ala Pro Gly val Asp Asp Asp 

130 135 140 

Gly Ser Gly Ser Met Leu Leu Leu Glu Ala Leu Arg Val Leu Leu Thr 
145 150 155 " 160 

Asp ser Ala Phe Ala Gly ser Asn Asn Leu Leu Glu Asn Thr lie Glu 

165 170 175 

Phe His Trp Tyr Ala Ala Glu Glu Gly Gly Leu Arg Gly Ser Gin Asp 

180 185 190 

lie Phe Thr Gin Tyr Lys Asn Ala Gly Arg Glu He Trp Ala Met Leu 

195 200 205 

Gin Gin Asp Met Val Gly Tyr Thr Lys Gly Thr Leu Asp Ala Gly Lys 

210 215 220 

Pro Glu ser Phe Gly Leu lie Thr Asp Phe Thr Asp Ala val Leu Asn 
225 230 235 240 

Gin Tyr Leu Val Lys val lie Gly Glu 
245 

<210> 163 
<211> 77 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 163 

Tyr Thr Asp lie Thr Tyr val Asn Ser Thr cys Gly Tyr Ala cys Ser 

15 10 15 

Asp Hi s Gly Ser Ala Met Arg Ser Gly Tyr Pro Ala Ser Phe val Phe 

20 25 30 

Glu ser Asp Phe Arg Tyr Arg Asn Pro Tyr lie His Thr Pro Asn Asp 

35 40 45 

Thr Met Glu His Met Asp Pro Asn His Val Leu Gin His Gly Arg Leu 
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50 55 60 

val Leu Gly Tyr Leu Tyr Glu Leu Gly phe Ser Lys Ala 
65 70 75 

<210> 164 
<211> 1134 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (atcc 48331) 

<220> 

<221> CDS 

<222> (1)...C1134) 

<400> 164 

atg aag teg ctt ggt ctt etc gca act gtt tgc get act get gcg ctg 

Met Lys ser Leu Gly Leu Leu Ala Thr val Cys Ala Thr Ala Ala Leu 
15 10 15 



acg cgc ttc tea gaa ace caa tct ggc gee gac get gee cag tgg etc 
Thr Arg Phe ser Glu Thr Gin Ser Gly Ala Asp Ala Ala Gin Trp Leu 
115 120 125 

etc gee caa gtc caa gee gtg gtc aag caa gee aac aaa teg ggc gtc 
Leu Ala Gin Val Gin Ala Val val Lys Gin Ala Asn Lys Ser Gly Val 
130 135 140 



gee cgc ate caa ggc cgc tec aac cgc act gtc gtc gta ggc gee cac 

Ala Arg lie Gin Gly Arg ser Asn Arg Thr val val val Gly Ala His 
165 170 175 

etc gac tec ate aac teg gee aac cgc etc acc ggc cgc gee ccg ggc 

Leu Asp Ser lie Asn ser Ala Asn Arg Leu Thr Gly Arg Ala Pro Gly 
180 185 190 



48 



gee aag gga ccc gag cga gtt age aat gcg gcg agg agt att acg att 96 
Ala Lys Gly Pro Glu Arg val ser Asn Ala Ala Arg ser lie Thr lie 
20 25 30 

gaa gtt gcg ccg ggg gag acg cgc cag att act gag gat gag agg tgg 144 
Glu val Ala Pro Gly Glu Thr Arg Gin lie Thr Glu Asp Glu Arg Trp 
35 40 45 

gat att get act ggc ggc ggt tgt gga age cac ttc ttc gac att acg 192 
Asp lie Ala Thr Gly Gly Gly cys Gly Ser His Phe Phe Asp lie Thr 
50 55 60 

gat teg ttc gee gaa ccc ata gee gtc acg cgc gcg gee gee tac cca 240 
Asp Ser Phe Ala Glu Pro lie Ala Val Thr Arg Ala Ala Ala Tyr Pro 
65 70 75 80 

tec acc ttc caa tac age acc aac ate egg cgc etc ttc ccc teg etc 288 
ser Thr Phe Gin Tyr Ser Thr Asn lie Arg Arg Leu Phe Pro ser Leu 
85 90 95 

age tgg gee aac ate aag aaa aac etc gag caa tac teg acc ttc cac 336 
ser Trp Ala Asn lie Lys Lys Asn Leu Glu Gin Tyr Ser Thr Phe His 
100 105 110 



384 



432 



aca gee tct gee ttc ccc cac teg etc tgg ccg caa aac tea ate ata 480 
Thr Ala Ser Ala Phe Pro His ser Leu Trp Pro Gin Asn ser lie lie 
145 150 155 160 



528 



576 



gtc gac gac gac ggc age ggc tec atg ctt ctt etc gag gee ctg cgc 624 

Val Asp Asp Asp Gly ser Gly Ser Met Leu Leu Leu Glu Ala Leu Arg 
195 200 205 

gtg ctg etc acc gac teg gee ttt gca ggc tec aac aac ctt etc gag 672 

Val Leu Leu Thr Asp Ser Ala Phe Ala Gly ser Asn Asn Leu Leu Glu 
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210 215 220 

aac acg att gag ttc cac tgg tat gcc get gaa gag ggc ggt etc cgc 720 
Asn Thr lie Glu Phe His Trp Tyr Ala Ala Glu Glu Gly Gly Leu Arg 
225 230 235 240 

ggg age caa gac ate ttc acg cag tac aag aac gca gga aga gag ate 768 
Gly Ser Gin Asp lie Phe Thr Gin Tyr Lys Asn Ala Gly Arg Glu lie 
245 250 255 

tgg get atg ctg cag cag gat atg gtg ggg tac aca aag ggg acg ctg 816 
Trp Ala Met Leu Gin Gin Asp Met VaT Gly Tyr Thr Lys Gly Thr Leu 
260 265 270 



gat gcg ggc aag ccc gag agt ttt ggg ctg att acg gat ttt acg gat 

Asp Ala Gly Lys Pro Glu Ser Phe Gly Leu lie Thr Asp Phe Thr Asp 

275 280 285 

gcc gtc ttg aat cag tat ttg gta aaa gtg att ggt gag tac acc gat 

Ala val Leu Asn Gin Tyr Leu val Lys VaT lie Gly Glu Tyr Thr Asp 

290 295 300 

ate acc tat gtc aac age acg tgc ggt tat gca tgc tea gac cac ggt 

He Thr Tyr Val Asn ser Thr Cys Gly Tyr Ala Cys Ser Asp His Gly 

305 310 315 320 



864 



912 



960 



tec gcc atg cgc agt gga tac cct gcc teg ttt gtc ttt gag tct gac 1008 
ser Ala Met Arg Ser Gly Tyr Pro Ala ser Phe Val Phe Glu ser Asp 
325 330 335 

ttc egg tac cgc aat ccg tat ate cat act ccg aac gat acc atg gag 1056 
Phe Arg Tyr Arg Asn Pro Tyr lie His Thr Pro Asn Asp Thr Met Glu 
340 345 350 

cac atg gac cct aac cac gtg ttg caa cat gga cgc ttg gtg ctg ggc 1104 
His Met Asp Pro Asn His VaT Leu Gin His Gly Arg Leu val Leu Gly 
355 360 365 

tat ttg tat gaa ctt ggg ttt age aag gcc 1134 
Tyr Leu Tyr Glu Leu Gly Phe ser Lys Ala 
370 375 

<210> 165 
<211> 378 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> CD... (17) 

<221> DOMAIN 

<222> (128) . . . (378) 

<223> Peptidase family M28 

<400> 165 

Met Lys ser Leu Gly Leu Leu Ala Thr Val Cys Ala Thr Ala Ala Leu 

15 10 15 

Ala Lys Gly Pro Glu Arg val ser Asn Ala Ala Arg ser lie Thr lie 

20 25 30 

Glu val Ala Pro Gly Glu Thr Arg Gin lie Thr Glu Asp Glu Arg Trp 

35 40 45 

Asp lie Ala Thr Gly Gly Gly cys Gly Ser His Phe Phe Asp lie Thr 

50 55 60 

Asp ser Phe Ala Glu Pro lie Ala Val Thr Arg Ala Ala Ala Tyr Pro 
65 70 75 80 

Ser Thr Phe Gin Tyr ser Thr Asn lie Arg Arg Leu Phe Pro ser Leu 
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85 90 95 

ser Trp Ala Asn lie Lys Lys Asn Leu Glu Gin Tyr Ser Thr Phe His 

100 105 110 

Thr Arg Phe Ser Glu Thr Gin ser Gly Ala Asp Ala Ala Gin Trp Leu 

115 120 125 

Leu Ala Gin val Gin Ala Val Val Lys Gin Ala Asn Lys ser Gly val 

130 135 140 

Thr Ala ser Ala Phe Pro His ser Leu Trp Pro Gin Asn Ser lie He 
145 150 155 160 

Ala Arg He Gin Gly Arg Ser Asn Arg Thr Val Val Val Gly Ala His 

165 170 175 

Leu Asp ser lie Asn ser Ala Asn Arg Leu Thr Gly Arg Ala Pro Gly 

180 185 190 

Val Asp Asp Asp Gly Ser Gly ser Met Leu Leu Leu Glu Ala Leu Arg 

195 200 205 

Val Leu Leu Thr Asp Ser Ala Phe Ala Gly ser Asn Asn Leu Leu Glu 

210 215 220 

Asn Thr lie Glu Phe His Trp Tyr Ala Ala Glu Glu Gly Gly Leu Arg 
225 230 235 240 

Gly Ser Gin Asp lie Phe Thr Gin Tyr Lys Asn Ala Gly Arg Glu lie 

245 250 255 

Trp Ala Met Leu Gin Gin Asp Met Val Gly Tyr Thr Lys Gly Thr Leu 

260 265 270 

Asp Ala Gly Lys Pro Glu ser Phe Gly Leu lie Thr Asp Phe Thr Asp 

275 280 285 

Ala val Leu Asn Gin Tyr Leu Val Lys Val lie Gly Glu Tyr Thr Asp 

290 295 300 

lie Thr Tyr val Asn ser Thr cys Gly Tyr Ala cys Ser Asp His Gly 
305 310 315 320 

ser Ala Met Arg ser Gly Tyr Pro Ala Ser Phe val Phe Glu Ser Asp 

325 330 335 

Phe Arg Tyr Arg Asn Pro Tyr lie His Thr Pro Asn Asp Thr Met Glu 

340 345 350 

His Met Asp Pro Asn His val Leu Gin His Gly Arg Leu val Leu Gly 

355 360 365 

Tyr Leu Tyr Glu Leu Gly Phe Ser Lys Ala 
370 375 

<210> 166 
<211> 4437 

<212> DNA ^ v 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1834). -.(1854) 
<223> Exon 

<221> CDS 

<222> (1932) ... (2114) 
<223> Exon 

<221> CDS 

<222> (2190)... (3134) 
<223> Exon 

<221> CDS 

<222> (3204) ... (3437) 
<223> Exon 

<400> 166 

actagcctcc ttaatcaatt agacctggcc ggaactaccg gcattataag ttatacgatg 60 

ttcatcattg ccttaagaga ccctatatag tttgcgtctg tacatacgca gacttgtcac 120 

ctcctggaat tctgtctcat attagcatct ccgtcgcctg gtactaataa agccagtttt 180 

tttttaaaca ccagtatcca tcatggtggg aagcgtcaac aagtttctgg ccattgccgg 240 

cactgcctcg gcagccgtct tcgacctgcc cgttgtcatc aagagcacat acagcagcgt 300 

caagttcgac atcggcacgc ccccgaaaga acaccagcta ctgttcgata ccggctcgtc 360 

aaccctctgg accgttagca ctgactgcac acaagactcg tgtccagaag gaagcacgga 420 
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gctgtataaa cgacggtact acaatgcatc ggcatcatcc acggccgtcg atgttggcat 480 

tcccgccaca attccttact tgggcggtaa cgttgagggc gaaatttatc aggatgtctt 540 

cagcgctcta gatgggtccg tggaatggaa ccagtcattc attgcagtca ataagagctc 600 

atggctttgg atcactgcag acggttttct gggccttggc ttctctacca tcgcagagcc 660 

taacacgtcg acactggtcg aaacgctgct atgggatggc aagctagaca aaccccgatt 720 

cggcctatac tatggcacaa acctaggaga cgagggccct caggacggtg tactgagcat 780 

tggcgacagt cacgaggaca agtttgttga tggccaggtg gtttatgctc ctctgcagaa 840 

ggtcaacaac gagtatgatc tatggcgcac accgttgaag gctgtcaacc tactggtcgc 900 

caagaacccg tccaacccaa accacacagt cgagacgcac attggcaaac tgcccacgac 960 

gcagttttct ggcaatgcca tagagtcacc caatgtgact ttgtcaacgt tcggcgacgg 1020 

cactgccatt ttcgacacgg gagctggcgg cctttccctg ccagaagata tgattgattc 1080 

catatactac aatctcggct gggattacca aagtctgctc aacggcaagc agcgctttac 1140 

atgcgaggcc atgaacgcat cctgggccat ttctctaatc cttggtgaag gtgcgcccga 1200 

gaacgatgtc gtagttagca ttcgcggcga tgaattactc aagcctggag ctcaatgtat 1260 

gccaccgttt gacccttcca acgcaccttc atttgcgctt gttggcacta ccttactcca 1320 

gaggtactac actatatggg actttggtgc ggaeaaggtg gccgagtaca agcctcggct 1380 

tggatttggt aggctcaaga agcagtttga ctggaagtat cagtcataag ggtcacgtag 1440 

aagggggagg ttttctcgcc aattgtgcat gtagtacgta aaatatcaag atgagatgca 1500 

aacaaggcac ttggtgcagt ggtgaacatc gtggttgcag gcgcaaaagc gtcctgtgta 1560 

acaacaatac gagcgatatg tagaccagct agtaatgcca gcggaagtga gtgatatctt 1620 

gcaaagtcgt cggagtgagc atgttgattg catgtgtatt tgtgtatgta catatctatg 1680 

gtggtggtgg tgtcaaggcc aacacgagtc ttcctaggtt acgtcaagga ccctggcgct 1740 

agttgctgac ggacgcgcgc aaccactgct ttctgtcctc atctcgcgtg ctctgttgtc 1800 

tgacaaccaa acccaacaac ctctcatttc gcc atg ate cag get ctt etc cag 1854 

Met lie Gin Ala Leu Leu Gin 
1 5 

gtaegtctag ecttgeaatt getgectttg ctcctaaaac tacctccctt ttcattcacc 1914 

actaaegcat actacag cgc ctg gcc cgc tgg etc gac egg ccg caa ttc 1964 

Arg Leu Ala Arg Trp Leu Asp Arg Pro Gin Phe 
10 15 

cca tgg aag cgc ctg gtt gtc ggc ttc tec etc gca gaa ttt gcc etc 2012 
pro Trp Lys Arg Leu val Val Gly Phe Ser Leu Ala Glu Phe Ala Leu 
20 25 30 

gaa aac tgg ctt etc ttc cgc cag tat cgt gtc etc caa cgc ace tct 2060 
Glu Asn Trp Leu Leu Phe Arg Gin Tyr Arg val Leu Gin Arg Thr Ser 
35 40 45 50 

ate ccc aag get ctt gac aag gaa att gaa aag gaa acg ttt gac aag 2108 
lie Pro Lys Ala Leu Asp Lys Glu lie Glu Lys Glu Thr Phe Asp Lys 
55 60 65 

tct cag gtgcgcctcc cctcgccgcc ccactgaggc cagacatggc gecaategtg 2164 
ser Gin 

atattgaaac tgacaaegge tgcag caa tat ggt cgc gcc aaa gca agg ttc 2216 

Gin Tyr Gly Arg Ala Lys Ala Arg Phe 
70 75 

age ttc ate tec ggt gtc ttc aac cag etc aag cac eta gcc tct etc 2264 
ser Phe lie ser Gly val Phe Asn Gin Leu Lys His Leu Ala ser Leu 
80 85 90 

tac ttc aac eta tac ccg ttt gtc tgg acc gcc gcc ggc act gtc etc 2312 
Tyr Phe Asn Leu Tyr Pro Phe val Trp Thr Ala Ala Gly Thr val Leu 
95 100 105 

gcc cgc tat gcg ccc gcc cgc ttt teg ggc gag ata teg cag teg etc 2360 
Ala Arg Tyr Ala Pro Ala Arg Phe Ser Gly Glu lie ser Gin ser Leu 
110 115 ~ 120 125 

ttg ttc atg tac atg etc ggc tgg ate gac ttg gtc gcc agt etc ggt 2408 
Leu Phe Met Tyr Met Leu Gly Trp lie Asp Leu Val Ala Ser Leu Gly 
130 135 140 
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ttc teg tac tac cac age ttc gtc ctg gaa gaa aag ttt ggc ttc aat 

Phe ser Tyr Tyr His ser Phe val Leu Glu Glu Lys Phe Gly Phe Asn 
145 150 155 

aag atg acg gtc aag etc tgg etc acg gat atg gtc aag ggc cag gcg 
Lys Met Thr Val Lys Leu Trp Leu Thr Asp Met Val Lys Gly Gin Ala 
160 165 170 

etc gee att gca ttt ggt att ccg att gga age gee ttc ctg gee att 
Leu Ala lie Ala Phe Gly lie Pro lie Gly Ser Ala Phe Leu Ala lie 
175 180 185 

ate aat aag acg ggg cag ggc ttt ttc tac tac ctg tgg atg ttc atg 
lie Asn Lys Thr Gly Gin Gly Phe Phe Tyr Tyr Leu Trp Met Phe Met 

200 



190 

eta 
Leu 



195 



205 



gtt gtg cag att ace ggc atg act gtc tac ccg ate etc att gtq 
Val Val Gin lie Thr Gly Met Thr Val Tyr Pro lie Leu lie val 



210 



215 



220 



ccc ctg ttc aac aag ctg gag ccg etc aag ccc ggc aaa etc aag gag 
Pro Leu Phe Asn Lys Leu Glu Pro Leu Lys Pro Gly Lys Leu Lys Glu 
225 230 235 

tea gtc gag gca ctt get tec aag etc aac ttt cct ctt teg gag ctg 
Ser val Glu Ala Leu Ala Ser Lys Leu Asn Phe Pro Leu ser Glu Leu 
240 245 250 

cag gtc att gac ggc age aag cgc agt get cac age aat gee tac ttc 
Gin val lie Asp Gly Ser Lys Arg Ser Ala His Ser Asn Ala Tyr Phe 
255 260 265 

acg ggc eta ccc tgg att ggc aag aag aag att gtc ate tac gac aca 
Thr Gly Leu Pro Trp lie Gly Lys Lys Lys lie val lie Tyr Asp Thr 



270 



275 



280 



285 



ctg ctg gaa aag age acg gag aag gag gtc gag get gta ctg gca cac 
Leu Leu Glu Lys Ser Thr Glu Lys Glu val Glu Ala val Leu Ala His 
290 295 300 

gag etc ggt cac tgg aag atg aac cac acg teg cga ctt etc ttt att 
Glu Leu Gly His Trp Lys Met Asn His Thr ser Arg Leu Leu Phe lie 
305 



310 



315 



age caa gcg cat eta ttc tac att ttt gee ctt ttc tec gtc ttc ate 
Ser Gin Ala His Leu Phe Tyr He Phe Ala Leu Phe Ser Val Phe lie 
320 325 330 

aac aac egg teg ctg tac gca gac ttt ggc ttc cac egg gag cag ccg 
Asn Asn Arg ser Leu Tyr Ala Asp Phe Gly Phe His Arg Glu Gin Pro 
335 ~ 340 345 

ace att gtt ggt ttc atg etc ttc aac gag att ctg teg ccc acg gac 
Thr lie val Gly Phe Met Leu Phe Asn Glu lie Leu Ser Pro Thr Asp 
350 355 360 365 

teg ate gtc aag ctt etc ctt aac ate tgg ace cgc age atg gag tac 
Ser lie val Lys Leu Leu Leu Asn lie Trp Thr Arg Ser Met Glu Tyr 
370 375 " 380 

gaa gca ggtacgtggc teaaatgett gcgtgtttgt gtatttgtgt gtgtgtatga 
Glu Ala 



2456 

2504 

2552 

2600 

2648 

2696 

2744 

2792 

2840 

2888 

2936 

2984 

3032 

3080 

3128 

3184 



tcaagactaa catgaaaca gat get ttt get gtc aaa ctt gga tat gcg cgc 

Asp Ala Phe Ala val Lys Leu Gly Tyr Ala Arg 
385 390 



3236 
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gag eta ggc gca teg tta ate aag ctg cag att cag aac eta teg age 3284 

Glu Leu Gly Ala ser Leu He Lys Leu Gin He Gin Asn Leu Ser ser 
395 400 405 410 

atg gat gee gac tgg ttc tac teg age ttc cac cac teg cac ccc att 3332 
Met Asp Ala Asp Trp Phe Tyr Ser ser Phe His His Ser His Pro lie 
415 420 425 



ttg acg gag cgt etc aag get atg aaa tgg act ggt gag aag aag att 
Leu Thr Glu Arg Leu Lys Ala Met Lys Trp Thr Gly Glu Lys Lys lie 
430 435 440 

gtg gtt gac aag gcg gee gac gag gac aag get gta aag gca gcg gat 
Val Val Asp Lys Ala Ala Asp Glu Asp Lys Ala Val Lys Ala Ala Asp 
445 450 455 



3380 



3428 



egg gag ctg taggegctgg tgggtggtgg tggtgcgtgt gagtgtgcga 3477 
Arg Glu Leu 
460 

tgtagggcaa aaaaggecac gggcatgtgg aagcaagatt gggtgcggac cattggtgta 3537 

gtactagcat gtagctccaa tatgaeggeg caaaagtggc agtgcctctc ateteggteg 3597 

gtctgtggtg gcatggcaag atggctaatc cgactttttt gcctttgccg cattatccct 3657 

cttcctctgc aggtctcget ccttcttggc cttcttcctg gcatccttgt ccacctgtcc 3717 

gtctgggggc gattgttggc tatggtcatg ggcctggtcc tgcttcctct tcttggtgcc 3777 

gttgatctgc actggtggtt cctgctcacc ctcttgcacg acgttggtcc tgttgcccac 3837 

gtcgccaatc tcgatgccgc cttgctcggc ctggtaggtg gccgcgtctt gccactcttg 3897 

atctgcgcct gtatttttgc tgccctcgcc atcagcagca gcgtccaggg cctcgtcctg 3957 

ggectcgaga gtcgtgtcgg gctcaagata ctcgccgcgc aagcccgcag ctacacggcg 4017 

cagatggtgc atgagcaggt tccccactgc gccgcccttt gcgttgaacg tcacgccatc 4077 

gggagtgata agggegtegg ggtgcaagtg cgcatgtgtc tcggagtttt gcaggtactt 4137 

ttccagcacg gcggatgcgt cgttgagaga cacgggcacg ctggatacct ggcggcgggg 4197 

egggggtgee tcaagcagca tggttgtgca attgtataaa agaatgagaa aagttagtta 4257 

tggegcagae atcaatcttg ggttgagtgg tacattcaga aaagagtctt gggtatgagc 4317 

atgtgcatgg gcatgtaaag gtgcaacttt ttgegcaegg acacccaacc catgttttac 4377 

tattagtttt ggtctgcgga ctggagaatg gggegctgea gtcgacgaac catttacacc 4437 

<210> 167 
<211> 7 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 167 

Met lie Gin Ala Leu Leu Gin 
1 5 

<210> 168 
<211> 61 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 168 

Arg Leu Ala Arg Trp Leu Asp Arg Pro Gin Phe Pro Trp Lys Arg Leu 

val val Gly Phe ser Leu Ala Glu Phe Ala Leu Glu Asn Trp Leu Leu 

20 25 30 

Phe Arg Gin Tyr Arg val Leu Gin Arg Thr ser lie Pro Lys Ala Leu 

35 40 45 

Asp Lys Glu lie Glu Lys Glu Thr Phe Asp Lys ser Gin 
50 55 60 

<210> 169 
<211> 315 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 169 

Gin Tyr Gly Arg Ala Lys Ala Arg Phe Ser Phe lie Ser Gly Val Phe 
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15 10 15 

Asn Gin Leu Lys His Leu Ala ser Leu Tyr Phe Asn Leu Tyr pro Phe 

20 25 30 

val Trp Thr Ala Ala Gly Thr val Leu Ala Arg Tyr Ala Pro Ala Arg 

35 40 45 

Phe Ser Gly Glu lie Ser Gin Ser Leu Leu Phe Met Tyr Met Leu Gly 

50 55 60 

Trp lie Asp Leu val Ala Ser Leu Gly Phe Ser Tyr Tyr His ser Phe 
65 70 75 80 

val Leu Glu Glu Lys Phe Gly Phe Asn Lys Met Thr val Lys Leu Trp 

85 90 95 

Leu Thr Asp Met val Lys Gly Gin Ala Leu Ala lie Ala Phe Gly lie 

100 105 110 

Pro He Gly Ser Ala Phe Leu Ala lie lie Asn Lys Thr Gly Gin Gly 

115 120 125 

Phe Phe Tyr Tyr Leu Trp Met Phe Met Leu val val Gin lie Thr Gly 

130 135 140 

Met Thr val Tyr Pro lie Leu lie Val Pro Leu Phe Asn Lys Leu Glu 
145 150 155 160 

pro Leu Lys Pro Gly Lys Leu Lys Glu ser val Glu Ala Leu Ala Ser 

165 170 175 

Lys Leu Asn Phe Pro Leu Ser Glu Leu Gin val lie Asp Gly ser Lys 

180 185 190 

Arg Ser Ala His Ser Asn Ala Tyr Phe Thr Gly Leu Pro Trp lie Gly 

195 200 205 

Lys Lys Lys lie Val lie Tyr Asp Thr Leu Leu Glu Lys ser Thr Glu 

210 215 220 

Lys Glu val Glu Ala val Leu Ala His Glu Leu Gly His Trp Lys Met 
225 230 235 240 

Asn His Thr ser Arg Leu Leu Phe lie Ser Gin Ala His Leu Phe Tyr 

245 250 255 

lie Phe Ala Leu Phe ser val Phe lie Asn Asn Arg ser Leu Tyr Ala 

260 265 270 

Asp Phe Gly Phe His Arg Glu Gin Pro Thr He val Gly Phe Met Leu 

275 280 285 

Phe Asn Glu lie Leu Ser Pro Thr Asp Ser lie Val Lys Leu Leu Leu 

290 295 300 

Asn lie Trp Thr Arg ser Met Glu Tyr Glu Ala 
305 310 315 

<210> 170 
<211> 78 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 170 

Asp Ala Phe Ala val Lys Leu Gly Tyr Ala Arg Glu Leu Gly Ala Ser 

15 10 15 

Leu lie Lys Leu Gin lie Gin Asn Leu ser ser Met Asp Ala Asp Trp 

20 25 30 

Phe Tyr Ser Ser phe His His Ser His Pro lie Leu Thr Glu Arg Leu 

35 40 45 

Lys Ala Met Lys Trp Thr Gly Glu Lys Lys He Val val Asp Lys Ala 

50 55 60 

Ala Asp Glu Asp Lys Ala Val Lys Ala Ala Asp Arg Glu Leu 
65 70 75 

<210> 171 
<211> 1383 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> CI) . . . C1383) 
<400> 171 

atg ate cag get ctt etc cag cgc ctg gee cgc tgg etc gac egg ccg 48 
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Met lie Gin Ala Leu Leu Gin Arg Leu Ala Arg Trp Leu Asp Arg Pro 
15 10 15 

caa ttc cca tgg aag cgc ctg gtt gtc ggc ttc tec etc gca gaa ttt 96 
Gin Phe Pro Trp Lys Arg Leu val val Gly Phe Ser Leu Ala Glu Phe 
20 25 30 

gee etc gaa aac tgg ctt etc ttc cgc cag tat cgt gtc etc caa cgc 144 
Ala Leu Glu Asn Trp Leu Leu Phe Arg Gin Tyr Arg val Leu Gin Arg 
35 40 45 

acc tct ate ccc aag get ctt gac aag gaa att gaa aag gaa acg ttt 192 
Thr Ser lie Pro Lys Ala Leu Asp Lys Glu lie Glu Lys Glu Thr Phe 
50 55 60 

gac aag tct cag caa tat ggt cgc gee aaa gca agg ttc age ttc ate 240 
Asp Lys Ser Gin Gin Tyr Gly Arg Ala Lys Ala Arg Phe Ser Phe lie 
65 70 75 80 



tec ggt gtc ttc aac cag etc aag cac eta gee tct etc tac ttc aac 
ser Gly val Phe Asn Gin Leu Lys His Leu Ala ser Leu Tyr Phe Asn 
85 90 95 



tac atg etc ggc tgg ate gac ttg gtc gee agt etc ggt ttc teg tac 
Tyr Met Leu Gly Trp lie Asp Leu Val Ala ser Leu Gly Phe Ser Tyr 
130 135 140 



288 



eta tac ccg ttt gtc tgg acc gee gee ggc act gtc etc gee cgc tat 336 

Leu Tyr Pro Phe Val Trp Thr Ala Ala Gly Thr Val Leu Ala Arg Tyr 
100 105 110 

gcg ccc gee cgc ttt teg ggc gag ata teg cag teg etc ttg ttc atg 384 

Ala Pro Ala Arg Phe Ser Gly Glu lie Ser Gin ser Leu Leu Phe Met 

115 " 120 125 



432 



tac cac age ttc gtc ctg gaa gaa aag ttt ggc ttc aat aag atg acg 480 
Tyr His Ser Phe val Leu Glu Glu Lys Phe Gly Phe Asn Lys Met Thr 
145 150 155 160 



gtc aag etc tgg etc acg gat atg gtc aag ggc cag gcg etc gee att 528 
Val Lys Leu Trp Leu Thr Asp Met Val Lys Gly Gin Ala Leu Ala lie 
165 170 175 



gca ttt ggt att ccg att gga age gee ttc ctg gee att ate aat aag 576 
Ala Phe Gly lie Pro lie Gly ser Ala Phe Leu Ala lie lie Asn Lys 
180 185 190 

acg ggg cag ggc ttt ttc tac tac ctg tgg atg ttc atg eta gtt gtg 624 
Thr Giy Gin Gly Phe Phe Tyr Tyr Leu Trp Met Phe Met Leu Val Val 
195 200 205 

cag att acc ggc atg act gtc tac ccg ate etc att gtg ccc ctg ttc 672 
Gin lie Thr Gly Met Thr val Tyr Pro lie Leu lie val Pro Leu Phe 
210 215 220 

aac aag ctg gag ccg etc aag ccc ggc aaa etc aag gag tea gtc gag 720 
Asn Lys Leu Glu Pro Leu Lys Pro Gly Lys Leu Lys Glu Ser Val Glu 
225 230 235 240 

gca ctt get tec aag etc aac ttt cct ctt teg gag ctg cag gtc att 768 
Ala Leu Ala Ser Lys Leu Asn Phe Pro Leu ser Glu Leu Gin val lie 
245 250 255 

gac ggc age aag cgc agt get cac age aat gee tac ttc acg ggc eta 816 
Asp Gly Ser Lys Arg ser Ala His ser Asn Ala Tyr Phe Thr Giy Leu 
260 265 270 

ccc tgg att ggc aag aag aag att gtc ate tac gac aca ctg ctg gaa 864 
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Pro Trp lie Gly Lys Lys Lys lie Val lie Tyr Asp Thr Leu Leu Glu 
275 280 285 

aag age acg gag aag gag gtc gag get gta ctg gca cac gag etc ggt 912 
Lys ser Thr Glu Lys Glu val Glu Ala Val Leu Ala His Glu Leu Gly 
290 295 300 

cac tgg aag atg aac cac acg teg cga ctt etc ttt att age caa gcg 960 
His Trp Lys Met Asn His Thr ser Arg Leu Leu Phe lie ser Gin Ala 
305 310 315 320 

cat eta ttc tac att ttt gec ctt ttc tec gtc ttc ate aac aac egg 1008 
His Leu Phe Tyr lie Phe Ala Leu Phe ser val Phe lie Asn Asn Arg 
325 330 335 

teg ctg tac gca gac ttt ggc ttc cac egg gag cag ccg ace att gtt 1056 
ser Leu Tyr Ala Asp Phe Gly Phe His Arg Glu Gin Pro Thr He Val 
340 345 ^ 350 

ggt ttc atg etc ttc aac gag att ctg teg ccc acg gac teg ate gtc 1104 
Gly Phe Met Leu Phe Asn Glu lie Leu ser Pro Thr Asp ser lie val 
355 360 365 

aag ctt etc ctt aac ate tgg ace cgc age atg gag tac gaa gca gat 1152 
Lys Leu Leu Leu Asn lie Trp Thr Arg Ser Met Glu Tyr Glu Ala Asp 
370 375 ~ 380 



get ttt get gtc aaa ctt gga tat gcg cgc gag eta ggc gca teg tta 
Ala Phe Ala val Lys Leu Gly Tyr Ala Arg Glu Leu Gly Ala Ser Leu 
385 390 395 400 



1200 



ate aag ctg cag att cag aac eta teg age atg gat gee gac tgg ttc 1248 
lie Lys Leu Gin lie Gin Asn Leu Ser Ser Met Asp Ala Asp Trp Phe 
405 410 415 

tac teg age ttc cac cac teg cac ccc att ttg acg gag cgt etc aag 1296 
Tyr Ser ser Phe His His ser His Pro lie Leu Thr Glu Arg Leu Lys 
420 425 430 

get atg aaa tgg act ggt gag aag aag att gtg gtt gac aag gcg gee 1344 
Ala Met Lys Trp Thr Gly Glu Lys Lys lie val Val Asp Lys Ala Ala 
435 440 445 

gac gag gac aag get gta aag gca gcg gat egg gag ctg 1383 
Asp Glu Asp Lys Ala val Lys Ala Ala Asp Arg Glu Leu 
450 455 460 

<210> 172 
<211> 461 
<212> PRT 

<213> Cochliobolus heterostrophus strain c4 (ATCC 48331) 
<220> 

<221> DOMAIN 

<222> C239) . . . (439) 

<223> Peptidase family M48 

<400> 172 

Met lie Gin Ala Leu Leu Gin Arg Leu Ala Arg Trp Leu Asp Arg Pro 

1 5 10 15 

Gin Phe Pro Trp Lys Arg Leu val val Gly Phe ser Leu Ala Glu Phe 

20 25 30 

Ala Leu Glu Asn Trp Leu Leu Phe Arg Gin Tyr Arg val Leu Gin Arg 

35 40 45 

Thr ser lie Pro Lys Ala Leu Asp Lys Glu lie Glu Lys Glu Thr Phe 

50 55 60 

Asp Lys Ser Gin Gin Tyr Gly Arg Ala Lys Ala Arg Phe Ser Phe lie 
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65 70 75 80 

Ser Gly val Phe Asn Gin Leu Lys His Leu Ala Ser Leu Tyr Phe Asn 

85 90 95 

Leu Tyr Pro Phe val Trp Thr Ala Ala Gly Thr Val Leu Ala Arg Tyr 

100 105 110 

Ala Pro Ala Arg phe ser Gly Glu lie Ser Gin Ser Leu Leu Phe Met 

115 120 125 

Tyr Met Leu Gly Trp lie Asp Leu val Ala ser Leu Gly Phe Ser Tyr 

130 135 140 

Tyr His ser Phe val Leu Glu Glu Lys Phe Gly Phe Asn Lys Met Thr 
145 150 155 160 

Val Lys Leu Trp Leu Thr Asp Met val Lys Gly Gin Ala Leu Ala lie 

165 170 175 

Ala Phe Gly He Pro lie Gly ser Ala Phe Leu Ala He lie Asn Lys 

180 185 190 

Thr Gly Gin Gly Phe Phe Tyr Tyr Leu Trp Met Phe Met Leu val Val 

195 200 205 

Gin lie Thr Gly Met Thr val Tyr Pro lie Leu He val Pro Leu Phe 

210 215 220 

Asn Lys Leu Glu Pro Leu Lys Pro Gly Lys Leu Lys Glu Ser val Glu 
225 230 235 240 

Ala Leu Ala Ser Lys Leu Asn Phe Pro Leu ser Glu Leu Gin val lie 

245 250 255 

Asp Gly Ser Lys Arg ser Ala His Ser Asn Ala Tyr Phe Thr Gly Leu 

260 265 270 

Pro Trp lie Gly Lys Lys Lys lie Val lie Tyr Asp Thr Leu Leu Glu 

275 280 285 

Lys Ser Thr Glu Lys Glu Val Glu Ala Val Leu Ala His Glu Leu Gly 

290 295 300 

His Trp Lys Met Asn His Thr Ser Arg Leu Leu Phe lie Ser Gin Ala 
305 310 315 320 

His Leu Phe Tyr He Phe Ala Leu Phe ser val Phe lie Asn Asn Arg 

325 330 335 

Ser Leu Tyr Ala Asp Phe Gly Phe His Arg Glu Gin Pro Thr lie Val 

340 345 350 

Gly Phe Met Leu Phe Asn Glu He Leu Ser Pro Thr Asp Ser lie val 

355 360 365 

Lys Leu Leu Leu Asn lie Trp Thr Arg Ser Met Glu Tyr Glu Ala Asp 

370 375 380 

Ala Phe Ala Val Lys Leu Gly Tyr Ala Arg Glu Leu Gly Ala Ser Leu 
385 390 395 400 

lie Lys Leu Gin lie Gin Asn Leu Ser Ser Met Asp Ala Asp Trp Phe 

405 410 415 

Tyr ser ser Phe His His ser His Pro lie Leu Thr Glu Arg Leu Lys 

420 425 430 

Ala Met Lys Trp Thr Gly Glu Lys Lys lie Val Val Asp Lys Ala Ala 

435 440 445 

Asp Glu Asp Lys Ala val Lys Ala Ala Asp Arg Glu Leu 
450 455 460 

<210> 173 
<211> 3237 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 Catcc 48331) 

<220> 
<221> CDS 

<222> (1440) . . . C1808) . 
<223> Exon 

<221> CDS 

<222> C1862) . . . (2044) 
<223> Exon 

<221> CDS 

<222> (2096) ... (2211) 
<223> Exon 
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<221> CDS 

<222> (2263)... (2353) 
<223> Exon 

<221> CDS 

<222> (2448) . . . (3011) 
<223> Exon 

<400> 173 

tgaccttgta gaatcgttct cactggtcgt tggattgtgt ttggcctatt attcccagtc 60 

ttggtcttag ctttgcgtca gccgattaat gaaataaccc taaacaaacg gccagggata 120 

tgctttattc gaatccgggg cgtcggcagc catgctcggc aataatccag aaaccctgtt 180 

tcacaacgtg ctcctatcgg atagttgcgt ttaatatgag gaagaaattg aggaagaagg 240 

acaagagggt ggatgatgaa gtatagttct tatcgtgact tggctgcgac aaagacggct 300 

aggaactgtt cgattcagct gcgttttccc tctatatttc attcccgtct tggatttgaa 360 

gcttcgatag ggagtgctag ctgcttactc ttatagccca gtctrtccaa actgggatag 420 

gaaatggaag ggttattcag ttggaggtct gttttatgtt aattcgagga tcacgtgatg 480 

agcaaagtca ccggatctga taacagaatt tagttttcag gtacaagtag atgtcgagcg 540 

acctaaggct acattctcgt agctttagat gcgcatataa ccgaacacgc tagtagcttc 600 

atgagttccg tttccgaaac ggaacctgaa ttggggaaat agaacgcaga atgtagcttg 660 

caattcgcgc aaccgaacaa gctttccagc cctgttttgt agatggagcg gacggaaaac 720 

ggatacgtaa ccgaacaggg ccctagtagt cgtctaccgc atcaacggtt gcgcatgttt 780 

tcgtgggttc ccgcatgtcc aaccaccaca gcctcaacaa tggctgcatt ggaaatccta 840 

ctttatacct ttctcgctga aagcttatat taccatgctt gcagaatttg tcattactct 900 

ggttgttgcc tttgtacaca agtcggcact tagtcccatg attagaccgt ggcaagttgc 960 

cctaacgttc actattcagc ctcaataagc actcttattc agaatcaccc aatgcaagaa 1020 

caaagaagtt ggagacggac aaggagagtc tcccgcacca atgtgcgggc ccatctgaca 1080 

ttgcgaagat gcacgggttg atgacgttgc cgctcttgcg cccagcaacg ccatgcaatg 1140 

cctagaacac aactggcagg tcagaaggct aacgacttgg gatattaccg gattgcttct 1200 

tatccacgac tatcccgtgt atccagcgga catgtataat gtcaccgtgc gcctgtagta 1260 

cgtacggctg atgctggcat tggttgcctg aagacggcat ggttccttct ccacccgggc 1320 

ttccatggac tgcggtcttg ccaagcaaac gcatagtgaa agggatataa agtgaggttc 1380 

gggcaagagt tataaacttc cctcttacac ccgccccgtt ggttgctcgt caggtcatc 1439 

atg aag ttt gta ttc aac ctt gcc tgg ctg teg ctt get get ggc gcg 1487 
Met Lys Phe Val Phe Asn Leu Ala Trp Leu Ser Leu Ala Ala Gly Ala 
15 10 15 

act att cgc age teg cag cca gtt acc tac gat ggc tac cag gtc cac 1535 
Thr lie Arg Ser Ser Gin Pro val Thr Tyr Asp Gly Tyr Gin Val His 
20 25 30 

cgc ate egg gcc att ggt caa cag ggc gtg atg gca aag cgt gca atg 
Arg lie Arg Ala lie Gly Gin Gin Gly Val Met Ala Lys Arg Ala Met 
35 40 45 



gtg etc att gca cca gac caa etc gat gca ttc age cgc etc ggg ctg 
Val Leu lie Ala Pro Asp Gin Leu Asp Ala Phe Ser Arg Leu Gly Leu 
65 70 75 80 



1583 



teg tec att cct cac gag acg etc aat gaa get cga ggt tec tgg gac 1631 
Ser ser lie Pro His Glu Thr Leu Asn Glu Ala Arg Gly Ser Trp Asp 
50 55 60 



1679 



aag teg cga acc ctg cac aag gac ttg gcc tac tec att get cgc gag 1727 
Lys Ser Arg Thr Leu His Lys Asp Leu Ala Tyr ser lie Ala Arg Glu 
85 90 95 

cgt caa gtc agg aat gtt tgg aag agg caa tea aac ggc tct gat gat 1775 
Arg Gin Val Arg Asn val Trp Lys Arg Gin ser Asn Gly ser Asp Asp 
100 105 110 

get tgg ttt gac age tat cac ccc tat gaa gat gtaagtgcat gtttatcagt 1828 
Ala Trp Phe Asp Ser Tyr His Pro Tyr Glu Asp 
115 120 

ctcgaggaaa gaatcatget aacatcattg aag cac ate act tgg tgg aag gat 1882 

His lie Thr Trp Trp Lys Asp 
125 130 
Page 163 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 

etc cag gec act ttc ccc gag cag tea aac tgg acg agt age gga acg 
Leu Gin Ala Thr Phe Pro Glu Gin ser Asn Trp Thr ser ser Gly Thr 
135 140 145 



tec tac gag gga cgc gac ctg ttc ggt gtg cat etc tgg gga gca ggt 
Ser Tyr Glu Gly Arg Asp Leu Phe Gly val His Leu Trp Gly Ala Gly 
150 155 160 



ggc cct gga aag cct gca gtc ate tac cac ggt act gta cat gec cgt 
Gly Pro Gly Lys Pro Ala val lie Tyr His Gly Thr val His Ala Arg 
165 170 175 



gaa tgg ate gtc get ccc gttagtaaac ccaaaaaggc agttctcctt 
Glu Trp lie Val Ala Pro 
180 

atcataacta acactttata g acc att gag tac ate aca aaa cag etc att 

Thr lie Glu Tyr lie Thr Lys Gin Leu lie 
185 190 

gat gga tac aag gec gga gac aac gac aca aag gca ate ttg gac aaa 
Asp Gly Tyr Lys Ala Gly Asp Asn Asp Thr Lys Ala lie Leu Asp Lys 
195 200 205 210 

tac gac ttc tac ate ttt ccc ttt gtg aac ccg gat gg taagctgega 
Tyr Asp Phe Tyr lie Phe Pro Phe val Asn Pro Asp Gly 
215 220 

ctcactgcat tgcgttgacc aattcactca cacgtgacag g t ttc gtc ttc tec 

Phe Val Phe Ser 
225 

cag acc gac gac cgt etc tgg cgc aag aac cgc cag ccc cca ccc gee 
Gin Thr Asp Asp Arg Leu Trp Arg Lys Asn Arg Gin Pro Pro Pro Ala 
230 235 ~ 240 

aac caa aac caa acc tgc ttc ggc cgc gat gtaagcactc cccaacttcc 
Asn Gin Asn Gin Thr Cys Phe Gly Arg Asp 
245 250 

cccaaacttc gtattccaat ttcaatctca attctcaatt ccaattccag tcccactaac 
catatcttgt aaag ate aac cgc aac tgg gaa aca aac tgg gac gee gac 
lie Asn Arg Asn Trp Glu Thr Asn Trp Asp Ala Asp 
255 260 265 

ccc cgc ggc gec teg cca gac gee tgc tea caa gtg tac cgc ggc gag 
Pro Arg Gly Ala Ser Pro Asp Ala cys Ser Gin val Tyr Arg Gly Glu 



270 



275 



280 



aaa ccc cgc gac gcg ccc gaa aac gag age atg gac aac ttc ate cgc 

Lys Pro Arg Asp Ala Pro Glu Asn Glu ser Met Asp Asn Phe lie Arg 

285 290 295 

aaa gtc cgc gac gag caa ggc att acg etc tac att gac tgg cac age 

Lys val Arg Asp Glu Gin Gly lie Thr Leu Tyr lie Asp Trp His ser 

300 305 310 

tac teg cag etc ate etc ttc ccc ttt ggc cac aaa gaa acg etc tac 

Tyr ser Gin Leu lie Leu Phe Pro Phe Gly His Lys Glu Thr Leu Tyr 

315 320 325 

gee ccc gaa etc ggc atg tgg acc aag acg gee teg ctg atg age gag 

Ala pro Glu Leu Gly Met Trp Thr Lys Thr Ala ser Leu Met ser Glu 

330 335 340 345 

tac att cgc gat teg tea agg aac gat act acg tat ctg ttt ggt ccg 

Tyr lie Arg Asp ser ser Arg Asn Asp Thr Thr Tyr Leu Phe Gly Pro 
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2026 



2074 



2125 



2173 



2221 



2275 



2323 



2373 



2433 
2483 
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2579 



2627 
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350 355 360 

age gga gcg acg ctg tac ccc acg acg ggt gcg teg att gat cat gtt 2819 
Ser Gly Ala Thr Leu Tyr Pro Thr Thr Gly Ala ser lie Asp His Val 
365 370 375 

tat acg att ggt agg gec aag ttc teg ttt aca ate gag ttg ccg gat 2867 
Tyr Thr lie Gly Arg Ala Lys Phe Ser Phe Thr lie Glu Leu Pro Asp 
380 " 385 390 



acc ggt gac ttt ggg ttt gtg ctg ccg cca gag agg ate agg cct gcg 2915 
Thr Gly Asp Phe Gly Phe Val Leu Pro Pro Glu Arg lie Arg Pro Ala 
395 400 405 



att gag gag cag tgg gtg gga cag cag gtc ctg ctg gcg etc ttg gac 2963 
lie Glu Glu Gin Trp val Gly Gin Gin val Leu Leu Ala Leu Leu Asp 
410 415 420 425 



gag ccg ttt ttt gac ggt gtg ggc cct gcg att ggg act agt acg tgg 
Glu Pro Phe Phe Asp Gly val Gly Pro Ala lie Gly Thr ser Thr Trp 
430 435 440 



3011 



taaggctget attegtttet aagatgattg atatgataca ctatgtatgt atgtagtaaa 3071 

tagaaagata agaaagttga gcgagaaaag agtcaggeca tactgtgttg aaagttcatg 3131 

cttggcttca agcgttgatg tgaaaagteg gcttcacttg gecttgeatg aaactaacgt 3191 

cagtgatatg agtgagagca gccgcgccat tctccatgcc ctcaat 3237 

<210> 174 
<211> 123 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 174 

Met Lys Phe val Phe Asn Leu Ala Trp Leu Ser Leu Ala Ala Gly Ala 

15 10 15 

Thr lie Arg Ser Ser Gin Pro Val Thr Tyr Asp Gly Tyr Gin Val His 

20 25 30 

Arg lie Arg Ala lie Gly Gin Gin Gly Val Met Ala Lys Arg Ala Met 

35 40 45 

ser Ser lie Pro His Glu Thr Leu Asn Glu Ala Arg Gly ser Trp Asp 

50 55 60 

Val Leu lie Ala Pro Asp Gin Leu Asp Ala Phe ser Arg Leu Gly Leu 
65 70 75 80 

Lys ser Arg Thr Leu His Lys Asp Leu Ala Tyr Ser lie Ala Arg Glu 

85 90 95 

Arg Gin val Arg Asn val Trp Lys Arg Gin ser Asn Gly ser Asp Asp 

100 105 110 

Ala Trp Phe Asp ser Tyr His Pro Tyr Glu Asp 
115 120 

<210> 175 
<211> 61 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 175 

His lie Thr Trp Trp Lys Asp Leu Gin Ala Thr Phe Pro Glu Gin Ser 

15 10 15 

Asn Trp Thr Ser Ser Gly Thr Ser Tyr Glu Gly Arg Asp Leu Phe Gly 

20 25 30 

Val His Leu Trp Gly Ala Gly Gly Pro Gly Lys Pro Ala Val lie Tyr 

35 40 45 

His Gly Thr val His Ala Arg Glu Trp lie val Ala Pro 
50 55 60 

<210> 176 
<211> 39 
<212> PRT 
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<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 176 

Thr He Glu Tyr lie Thr Lys Gin Leu lie Asp Gly Tyr Lys Ala Gly 

1 5 10 15 

Asp Asn Asp Thr Lys Ala lie Leu Asp Lys Tyr Asp Phe Tyr lie Phe 

20 25 30 

Pro Phe Val Asn pro Asp Gly 
35 

<210> 177 
<211> 30 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 177 

Phe Val Phe ser Gin Thr Asp Asp Arg Leu Trp Arg Lys Asn Arg Gin 
15 10 15 

Pro Pro Pro Ala Asn Gin Asn Gin Thr Cys Phe Gly Arg Asp 
20 25 30 

<210> 178 
<211> 188 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 178 

lie Asn Arg Asn Trp Glu Thr Asn Trp Asp Ala Asp Pro Arg Gly Ala 

15 10 15 

ser Pro Asp Ala cys ser Gin val Tyr Arg Gly Glu Lys Pro Arg Asp 

20 25 °~ 30 

Ala Pro Glu Asn Glu Ser Met Asp Asn Phe lie Arg Lys Val Arg Asp 

35 40 45 

Glu Gin Gly lie Thr Leu Tyr lie Asp Trp His ser Tyr ser Gin Leu 

50 55 60 

lie Leu Phe pro Phe Gly His Lys Glu Thr Leu Tyr Ala pro Glu Leu 
65 70 75 80 

Gly Met Trp Thr Lys Thr Ala ser Leu Met ser Glu Tyr lie Arg Asp 

85 90 95 

Ser Ser Arg Asn Asp Thr Thr Tyr Leu Phe Gly Pro Ser Gly Ala Thr 

100 105 110 

Leu Tyr Pro Thr Thr Gly Ala Ser lie Asp His Val Tyr Thr lie Gly 

115 120 125 

Arg Ala Lys Phe ser Phe Thr lie Glu Leu Pro Asp Thr Gly Asp Phe 

130 135 140 

Gly Phe val Leu Pro Pro Glu Arg lie Arg Pro Ala lie Glu Glu Gin 
145 150 155 160 

Trp val Gly Gin Gin val Leu Leu Ala Leu Leu Asp Glu Pro Phe Phe 

165 170 175 

Asp Gly Val Gly Pro Ala lie Gly Thr Ser Thr Trp 
180 185 

<210> 179 
<211> 1323 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1)...(1323) 

<400> 179 

atg aag ttt gta ttc aac ctt gcc tgg ctg teg ctt get get gqc geg 48 
Met Lys Phe Val Phe Asn Leu Ala Trp Leu Ser Leu Ala Ala Gly Ala 
15 10 15 



act att egc age teg cag cea gtt acc tac gat gqc tac eag gtc cac 
Thr lie Arg ser ser Gin Pro val Thr Tyr Asp Gly Tyr Gin Val His 
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20 25 30 



cgc ate egg gee att ggt caa cag ggc gtg atg gca aag cgt gca atg 
Arg He Arg Ala lie Gly Gin Gin Gly val Met Ala Lys Arg Ala Met 
35 40 45 



aac tgg gaa aca aac tgg gac gec gac ccc cgc gqc gee teg cca gac 
Asn Trp Glu Thr Asn Trp Asp Ala Asp Pro Arg Gly Ala Ser Pro Asp 
260 265 270 



Ala cys Ser Gin vaT Tyr Arg Gly Glu Lys Pro Arg Asp Ala Pro Glu 
275 280 285 

aac gag age atg gac aac ttc ate cgc aaa gtc cgc gac gag caa gqc 
Asn Glu ser Met Asp Asn Phe lie Arg Lys Val Arg Asp Glu Gin Gly 
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144 



teg tec att cct cac gag acg etc aat gaa get cga ggt tec tgg gac 192 
ser ser He Pro His Glu Thr Leu Asn Glu Ala Arg Gly ser Trp Asp 
50 55 60 

gtq etc att gca cca gac caa etc gat gca ttc age cgc etc ggg ctg 240 
Val Leu lie Ala Pro Asp Gin Leu Asp Ala Phe Ser Arg Leu Gly Leu 
65 70 75 80 

aag teg cga ace ctg cac aag gac ttg gee tac tec att get cgc gag 288 
Lys Ser Arg Thr Leu His Lys Asp Leu Ala Tyr Ser lie Ala Arg Glu 
85 90 95 

cgt caa gtc agg aat gtt tgg aag agg caa tea aac gqc tct gat gat 336 
Arg Gin val Arg Asn val Trp Lys Arg Gin ser Asn Gly ser Asp Asp 
100 105 110 

get tgg ttt gac age tat cac ccc tat gaa gat cac ate act tgg tgg 384 
Ala Trp Phe Asp Ser Tyr His Pro Tyr Glu Asp His lie Thr Trp Trp 
115 120 125 

aag gat etc cag gee act ttc ccc gag cag tea aac tgg acg agt age 432 
Lys Asp Leu Gin Ala Thr Phe Pro Glu Gin Ser Asn Trp Thr Ser ser 
130 135 140 

gga acg tec tac gag gga cgc gac ctg ttc ggt gtq cat etc tgg gga 480 
Gly Thr ser Tyr Glu Gly Arg Asp Leu Phe Gly val His Leu Trp Gly 
145 150 155 160 



gca ggt ggc cct gga aag cct gca gtc ate tac cac ggt act gta cat 528 
Ala Gly Gly Pro Gly Lys Pro Ala Val lie Tyr His Gly Thr val His 
165 170 175 



gee cgt gaa tgg ate gtc get ccc ace att gag tac ate aca aaa cag 576 
Ala Arg Glu Trp lie val Ala Pro Thr lie Glu Tyr lie Thr Lys Gin 
180 185 190 

etc att gat gga tac aag gee gga gac aac gac aca aag gca ate ttg 624 
Leu lie Asp Gly Tyr Lys Ala Gly Asp Asn Asp Thr Lys Ala lie Leu 
195 200 205 

gac aaa tac gac ttc tac ate ttt ccc ttt gtg aac ccg gat ggt ttc 672 
Asp Lys Tyr Asp Phe Tyr lie Phe Pro Phe Val Asn Pro Asp Gly Phe 
210 215 220 

gtc ttc tec cag acc gac gac cgt etc tgg cgc aag aac cgc cag ccc 720 
val Phe ser Gin Thr Asp Asp Arg Leu Trp Arg Lys Asn Arg Gin Pro 
225 230 235 240 

cca ccc gee aac caa aac caa acc tgc ttc ggc cgc gat ate aac cgc 768 
Pro Pro Ala Asn Gin Asn Gin Thr Cys Phe Gly Arg Asp lie Asn Arg 
245 250 255 



816 



gee tgc tea caa gtg tac cgc ggc gag aaa ccc cgc gac gcg ccc gaa 864 
~- n Val Tyr Arg Gl\ ~" 



912 
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290 295 300 

att acg etc tac att gac tgg cac age tac teg cag etc ate etc ttc 960 
lie Thr Leu Tyr lie Asp Trp His Ser Tyr Ser Gin Leu lie Leu phe 
305 310 315 320 

ccc ttt ggc cac aaa gaa acg etc tac gee ccc gaa etc ggc atg tgg 1008 
Pro Phe Gly His Lys Glu Thr Leu Tyr Ala Pro Glu Leu Gly Met Trp 
325 330 335 

ace aag acg gee teg ctg atg age gag tac att cgc gat teg tea agg 1056 
Thr Lys Thr Ala Ser Leu Met ser Glu Tyr lie Arg Asp ser Ser Arg 
340 345 350 

aac gat act acg tat ctg ttt ggt ccg age gga gcg acg ctg tac ccc 1104 
Asn Asp Thr Thr Tyr Leu Phe Gly Pro ser Gly Ala Thr Leu Tyr Pro 
355 360 365 



acg acg ggt gcg teg att gat cat gtt tat acg att ggt agg gee aag 
Thr Thr Gly Ala ser lie Asp His val Tyr Thr lie Gly Arg Ala Lys 
370 375 380 



1152 



ttc teg ttt aca ate gag ttg ccg gat ace ggt gac ttt ggg ttt gtg 1200 
Phe ser Phe Thr lie Glu Leu Pro Asp Thr Gly Asp Phe Gly Phe val 
385 390 395 400 

ctg ccg cca gag agg ate agg cct gcg att gag gag cag tgg gtg gga 1248 
Leu Pro Pro Glu Arg lie Arg Pro Ala lie Glu Glu Gin Trp val Gly 
405 ~ 410 415 

cag cag gtc ctg ctg gcg etc ttg gac gag ccg ttt ttt gac ggt gtg 1296 
Gin Gin Val Leu Leu Ala Leu Leu Asp Glu Pro Phe Phe Asp Gly val 
420 425 430 

ggc cct gcg att ggg act agt acg tgg 1323 
Gly Pro Ala lie Gly Thr Ser Thr Trp 
435 440 

<210> 180 
<211> 441 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (atcc 48331) 
<220> 

<221> SIGNAL 
<222> (1)... (21) 

<221> DOMAIN 

<222> (116) . . . (325) 

<223> Zinc carboxypeptidase 

<400> 180 

Met Lys Phe Val Phe Asn Leu Ala Trp Leu ser Leu Ala Ala Gly Ala 

15 10 15 

Thr lie Arg ser Ser Gin Pro Val Thr Tyr Asp Gly Tyr Gin Val His 

20 25 30 

Arg lie Arg Ala lie Gly Gin Gin Gly val Met Ala Lys Arg Ala Met 

35 40 45 

Ser ser lie Pro His Glu Thr Leu Asn Glu Ala Arg Gly ser Trp Asp 

50 55 60 

Val Leu lie Ala Pro Asp Gin Leu Asp Ala Phe Ser Arg Leu Gly Leu 
65 70 75 80 

Lys ser Arg Thr Leu His Lys Asp Leu Ala Tyr Ser lie Ala Arg Glu 

85 90 95 

Arg Gin val Arg Asn val Trp Lys Arg Gin Ser Asn Gly ser Asp Asp 

100 105 110 

Ala Trp Phe Asp ser Tyr His Pro Tyr Glu Asp His lie Thr Trp Trp 
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115 120 125 

Lys Asp Leu Gin Ala Thr Phe Pro Glu Gin ser Asn Trp Thr ser ser 

130 135 140 

Gly Thr ser Tyr Glu Gly Arg Asp Leu Phe Gly Val His Leu Trp Gly 
145 150 155 160 

Ala Gly Gly Pro Gly Lys Pro Ala Val lie Tyr His Gly Thr val His 

165 170 175 

Ala Arg Glu Trp lie val Ala Pro Thr He Glu Tyr lie Thr Lys Gin 

180 185 190 

Leu lie Asp Gly Tyr Lys Ala Gly Asp Asn Asp Thr Lys Ala lie Leu 

195 200 205 

Asp Lys Tyr Asp Phe Tyr lie Phe Pro Phe val Asn Pro Asp Gly Phe 

210 215 220 

val Phe Ser Gin Thr Asp Asp Arg Leu Trp Arg Lys Asn Arg Gin Pro 
225 230 235 240 

Pro Pro Ala Asn Gin Asn Gin Thr Cys Phe Gly Arg Asp lie Asn Arg 

245 250 255 

Asn Trp Glu Thr Asn Trp Asp Ala Asp Pro Arg Gly Ala ser Pro Asp 

260 265 270 

Ala Cys Ser Gin Val Tyr Arg Gly Glu Lys Pro Arg Asp Ala Pro Glu 

275 280 285 

Asn Glu Ser Met Asp Asn Phe lie Arg Lys val Arg Asp Glu Gin Gly 

290 295 300 

lie Thr Leu Tyr lie Asp Trp His Ser Tyr ser Gin Leu lie Leu Phe 
305 310 315 320 

Pro Phe Gly His Lys Glu Thr Leu Tyr Ala Pro Glu Leu Gly Met Trp 

325 330 335 

Thr Lys Thr Ala ser Leu Met ser Glu Tyr lie Arg Asp ser ser Arg 

340 345 ~ 350 

Asn Asp Thr Thr Tyr Leu Phe Gly Pro Ser Gly Ala Thr Leu Tyr Pro 

355 360 365 

Thr Thr Gly Ala Ser lie Asp His val Tyr Thr lie Gly Arg Ala Lys 

370 375 380 

Phe ser Phe Thr lie Glu Leu Pro Asp Thr Gly Asp Phe Gly Phe Val 
385 390 395 400 

Leu Pro Pro Glu Arg lie Arg Pro Ala lie Glu Glu Gin Trp val Gly 

405 410 415 

Gin Gin Val Leu Leu Ala Leu Leu Asp Glu Pro Phe Phe Asp Gly val 

420 425 430 

Gly Pro Ala He Gly Thr ser Thr Trp 
435 440 

<210> 181 
<211> 3266 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 
<222> C7) . . . (114) 
<223> Exon 

<221> CDS 

<222> (856) . . . C1134) 
<223> Exon 

<221> CDS 

<222> (1185)... (1337) 
<223> Exon 

<221> CDS 

<222> (1442) ... (1786) 
<223> Exon 

<221> CDS 

<222> (1838) ... (2266) 
<223> Exon 
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<400> 181 

gtgtgc atg tgg cac gcg gcg gtt gtg tct gcg aat gga ggc gca gag 48 
Met Trp His Ala Ala val val ser Ala Asn Gly Gly Ala Glu 



10 



ggc ttg ggt ggt ggg gga cga ggc acg gtc agg gat gtt ttt ttg gag 
Gly Leu Gly Gly Gly Gly Arg Gly Thr Val Arg Asp val Phe Leu Glu 
15 20 25 30 



96 



gtg gca get get gtc ggg taagttgcac agcgtgaggt ttcagggtgg 144 
val Ala Ala Ala val Gly 
35 



gactggtggg attgaegggt cttttaggaa caaaggaaaa tcgtggctgg attgatttgt 204 

cgagttgatt ttcgatgggt ggggggaacg atgttctgga ttattctttg ttccttctat 264 

gataegtata ttgggaagca atgatacggt atttgtgtag egggtcagge ggttttactc 324 

tgccgcagcc acagataggt tgtgccgcat ctgcacgtgt ccgttgaact tgecaatega 384 

tatcacttgt ttgtggtcat ggtttacccc cttttcgtgc actgtagata cctcacatgt 444 

tggaagatag cttttgccgc tctatctaaa getteggact attttaatga tatcaagtct 504 

tttgcaaccc aagaaggatt aagagcacaa ggeggtacta tgaagtctta ttccagcagt 564 

cccactgtca ccaacatgcc acgccgtttt ggtccgccct gaaagaaaca ctgeagcaga 624 

tacggcttaa gaeattggee caagtaaggt tgeactgeat aegtacgate ctaatacttg 684 

actctcacgg actaegtget tgagtgccag agaaactgtc cccctttagt caacagcgac 744 

ccgtacaaca tgtatattta teagtagege tgccttccaa ggaggtaaat cagagcttgc 804 

aatattgttc actcccttac tttgctaaaa ctcaacgtac tgtcattcag c aaa cct 861 

Lys Pro 

cga aag att ctt act gca at a atg tac ttc att ctg eta tec ttg ctt 909 
Arg Lys lie Leu Thr Ala lie Met Tyr Phe lie Leu Leu ser Leu Leu 
40 45 50 

get tea ctt gta ace get aca cca tta gtc aaa gca ccc ggt age aag 957 
Ala ser Leu Val Thr Ala Thr Pro Leu val Lys Ala Pro Gly Ser Lys 
55 60 65 70 

gee att gee aac aag tgg att gtc aaa etc aag gac aac gtc gee acg 1005 
Ala lie Ala Asn Lys Trp lie Val Lys Leu Lys Asp Asn val Ala Thr 
75 80 85 

atg gee get gat ggc gtg aaa gca get att tec aca aag ccc gat tac 1053 
Met Ala Ala Asp Gly val Lys Ala Ala He ser Thr Lys Pro Asp Tyr 
90 95 100 

cag tat teg atg cct ggc ttc cga ggc ttc gca gga act eta tec gac 1101 
Gin Tyr ser Met Pro Gly Phe Arg Gly Phe Ala Gly Thr Leu Ser Asp 
105 110 115 

gat gag gta gca ctg ttg caa get tea gat caa gtaaggcatt tgcagcacaa 1154 
Asp Glu val Ala Leu Leu Gin Ala Ser Asp Gin 
120 125 

gtcegaaagc ccctttgttg atttgtgtag att gag tat ate cag caa gat get 1208 

lie Glu Tyr lie Gin Gin Asp Ala 
130 135 

gaa gtt tac acg acg gca att ate gaa cag teg aat gee acg tgg gga 1256 
Glu val Tyr Thr Thr Ala lie lie Glu Gin Ser Asn Ala Thr Trp Gly 
140 145 150 

ata tec cgt ate teg cat aca aag cca agt gaa acg gcg tat etc tat 1304 
lie ser Arg lie Ser His Thr Lys Pro Ser Glu Thr Ala Tyr Leu Tyr 
155 160 165 

gat tec agt gca gga gag gga acg tgt gcg tat gtttttatct gccgccagac 1357 
Asp ser Ser Ala Gly Glu Gly Thr Cys Ala Tyr 
170 175 180 
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gttctctgtg tatcactgac gaaatgtgaa gctatgtgat tgatacagga gtcgatgtta 
cgcaccccga gtttcaagga cgta agt aat gac get caa atg caa gac ttg 

ser Asn Asp Ala Gin Met Gin Asp Leu 
185 

cag act gac cca gta aca ggc get tta ttc ctg gca gac etc act cat 
Gin Thr Asp pro val Thr Gly Ala Leu Phe Leu Ala Asp Leu Thr His 
190 195 200 205 

gaa ggt aat ttt ata gac ggg tat ggt cat gga acg cac gtc get gga 
Glu Gly Asn Phe He Asp Gly Tyr Gly His Gly Thr His Val Ala Gly 
210 215 220 

aca att gqg tct gee act tgg gga gta gca aag aaa act acc ate ttt 
Thr lie Gly ser Ala Thr Trp Gly val Ala Lys Lys Thr Thr lie Phe 
225 230 235 

get gtg cga gta etc gac tec aat ggc tgg ggt aca aac get gat gtg 
Ala val Arg val Leu Asp ser Asn Gly Trp Gly Thr Asn Ala Asp Val 
240 245 250 

att gcg ggc ctg gag ttg ate ttg cga gat gca aga gag cgt agg ggg 
lie Ala Gly Leu Glu Leu lie Leu Arg Asp Ala Arg Glu Arg Arg Gly 



255 



260 



265 



acg gat cag tgt cgc aat ggc ttt gtt gtc aat ate age ctg gga agt 
Thr Asp Gin Cys Arg Asn Gly Phe Val val Asn lie Ser Leu Gly ser 
270 275 280 285 

gaa aag ctt cca get ttg aat gat get gta agtagctctt gtcaagtttt 
Glu Lys Leu Pro Ala Leu Asn Asp Ala val 
290 295 

cttgtctgaa cgctgattta gatgtaaggt c gca get atg gtt gca gag gat 

Ala Ala Met val Ala Glu Asp 
300 

ate ttt eta gga gtt gca gca ggt aac gat ggt gtg cca get gat gac 
He Phe Leu Gly val Ala Ala Gly Asn Asp Gly val Pro Ala Asp Asp 
305 310 315 

ttc tct ccg gga tec gag cct teg gtc tgc act gta gga gca acg gca 
Phe ser Pro Gly Ser Glu Pro Ser val Cys Thr Val Gly Ala Thr Ala 
320 325 330 

gcg aat gat aca ctt gee caa tgg tec aat cat ggt tct egg ate gac 
Ala Asn Asp Thr Leu Ala Gin Trp Ser Asn His Gly ser Arg He Asp 
335 340 345 350 

att eta get ccc ggc eta gac ate act age act ctt ccc aat ggt gtg 
lie Leu Ala Pro Gly Leu Asp lie Thr ser Thr Leu Pro Asn Gly val 
355 360 365 

gtt gee teg ttt teg ggt aca agt atg gca get ccg cat gtt gtt ggc 
val Ala ser Phe ser Gly Thr Ser Met Ala Ala Pro His val val Gly 
370 375 380 

ctt gca gcg tat ttg ctt gga etc ggg tea cca gca aag gat etc tgt 
Leu Ala Ala Tyr Leu Leu Gly Leu Gly Ser Pro Ala Lys Asp Leu Cys 
385 390 395 

ggt aca ate get gee ttg gcg ate aaa aat gcg ate gat caa gat acg 
Gly Thr lie Ala Ala Leu Ala lie Lys Asn Ala lie Asp Gin Asp Thr 



400 



405 



410 



ctt cca aaa gga aca cca aac eta ttg gcg ttc aat ggc gca gac gee 
Leu pro Lys Gly Thr Pro Asn Leu Leu Ala Phe Asn Gly Ala Asp Ala 



1417 
1468 



1516 
1564 
1612 
1660 
1708 
1756 
1806 
1858 
1906 
1954 
2002 
2050 
2098 
2146 
2194 
2242 



415 



420 



425 
Page 171 



430 



WO 2004/033668 



PCT7US2003/032819 



10336256. txt 

age cag aag cgt atg agg cat tea tgaagtgttt gggagacgtg aagaagtaca 2296 
Ser Gin Lys Arg Met Arg His ser 
435 

aggttattcg gaattcgeca eggegatttg ggatattcct tgtgtatgta tgcaggtgtc 2356 

aatatcatcg ccattgccat gagcatccct ccaatacgca tccctgtccg atggataatt 2416 

ctcgaagaca ctagactcac agecacaatg etatattgee gatggecget tggccataaa 2476 

atacaacaca ggataagtaa teagcttgea ggcccgtttt tgccggtctg tctcacgtca 2536 

gggcctgtca gcgacaaacg gcctatcaca gtccagcaat aaattctccg aactccatgg 2596 

ctgtaccaac actcatgeat acaaacegta actttgagac ccgagccttg teaeggtgat 2656 

gtcgcccaag egattatege egategggae ttccccaatc ctgctggtat agcccgatcg 2716 

accaaccagc gacaatcaga caagggaatt geggggtagg ggtatgcaat aacaggctag 2776 

tccaacctac acacgcgact tttctccaag acccaagcat cccagcttga ttgcctctca 2836 

tacttgatcc cgctatctgt taatcattac aggegegtag tagctctcct tcaatcacac 2896 

agcactcgtc actgeggaac caaaagtcat ggegtcatae tttgatctcc cgccacagaa 2956 

agtggcacca tcagcgtgta tagaccagat gectcaagaa caaeggaaac agttgggccg 3016 

cactagcagc ctgatgtccc cagccgtcgc tcagatcctt gaaggactag gagatgacca 3076 

ctcgagtagc agegacgaag actctgacct atcagacgat caagagaagg gacatcccaa 3136 

gtegcagtet aagaaggatg tcagcgccca gaagatacag cagaagaaac aaaagctcaa 3196 

ctcagctcaa gcacctcggc catcctctct ctccccgaac agaagcagaa gtcgctccag 3256 

gtcagcaacc ~ 3266 

<210> 182 
<211> 36 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (atcc 48331) 
<400> 182 

Met Trp His Ala Ala Val val Ser Ala Asn Gly Gly Ala Glu Gly Leu 

15 10 15 

Gly Gly Gly Gly Arg Gly Thr Val Arg Asp val Phe Leu Glu val Ala 

20 25 30 

Ala Ala val Gly 
35 

<210> 183 
<211> 93 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 183 

Lys pro Arg Lys lie Leu Thr Ala lie Met Tyr Phe lie Leu Leu ser 
15 10 15 

Leu Leu Ala ser Leu val Thr Ala Thr Pro Leu val Lys Ala Pro Gly 

20 25 30 

Ser Lys Ala lie Ala Asn Lys Trp lie Val Lys Leu Lys Asp Asn Val 

35 40 45 

Ala Thr Met Ala Ala Asp Gly Val Lys Ala Ala lie Ser Thr Lys Pro 

50 55 60 

Asp Tyr Gin Tyr ser Met Pro Gly Phe Arg Gly Phe Ala Gly Thr Leu 
65 70 75 80 

Ser Asp Asp Glu val Ala Leu Leu Gin Ala ser Asp Gin 
85 90 

<210> 184 
<211> 51 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 184 

lie Glu Tyr lie Gin Gin Asp Ala Glu Val Tyr Thr Thr Ala lie lie 

1 5 10 15 

Glu Gin ser Asn Ala Thr Trp Gly lie ser Arg lie ser His Thr Lys 

20 25 ~ 30 

Pro ser Glu Thr Ala Tyr Leu Tyr Asp ser Ser Ala Gly Glu Gly Thr 

35 40 45 

cys Ala Tyr 
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50 

<210> 185 
<211> 115 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 185 

Ser Asn Asp Ala Gin Met Gin Asp Leu Gin Thr Asp Pro Val Thr Gly 

15 10 15 

Ala Leu Phe Leu Ala Asp Leu Thr His Glu Gly Asn Phe lie Asp Gly 

20 25 30 

Tyr Gly His Gly Thr His Val Ala Gly Thr lie Gly ser Ala Thr Trp 

35 40 45 

Gly val Ala Lys Lys Thr Thr lie Phe Ala val Arg val Leu Asp ser 

50 55 60 

Asn Gly Trp Gly Thr Asn Ala Asp val lie Ala Gly Leu Glu Leu He 
65 70 75 80 

Leu Arg Asp Ala Arg Glu Arg Arg Gly Thr Asp Gin Cys Arg Asn Gly 

85 90 95 

Phe Val val Asn He ser Leu Gly ser Glu Lys Leu Pro Ala Leu Asn 
100 105 110 

Asp Ala Val 
115 

<210> 186 
<211> 143 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 186 

Ala Ala Met val Ala Glu Asp lie Phe Leu Gly val Ala Ala Gly Asn 

15 10 15 

Asp Gly val Pro Ala Asp Asp Phe Ser pro Gly ser Glu Pro Ser val 

20 25 30 

cys Thr Val Gly Ala Thr Ala Ala Asn Asp Thr Leu Ala Gin Trp Ser 

35 40 45 

Asn His Gly Ser Arg He Asp lie Leu Ala Pro Gly Leu Asp lie Thr 

50 55 60 

Ser Thr Leu Pro Asn Gly Val val Ala Ser Phe ser Gly Thr ser Met 
65 70 75 80 

Ala Ala Pro His val val Gly Leu Ala Ala Tyr Leu Leu Gly Leu Gly 

85 90 95 

Ser Pro Ala Lys Asp Leu cys Gly Thr lie Ala Ala Leu Ala lie Lys 

100 105 110 

Asn Ala lie Asp Gin Asp Thr Leu Pro Lys Gly Thr Pro Asn Leu Leu 

115 120 125 

Ala Phe Asn Gly Ala Asp Ala ser Gin Lys Arg Met Arg His Ser 
130 135 140 

<210> 187 
<211> 1314 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1)...(1314) 

<400> 187 

atg tgg cac gcg gcg gtt gtg tct gcg aat gga ggc gca gag ggc ttg 
Met Trp His Ala Ala val val ser Ala Asn Gly Gly Ala Glu Gly Leu 
15 10 15 

ggt ggt ggg gga cga ggc acg gtc agg gat gtt ttt ttg gag gtg gca 
Gly Gly Gly Gly Arg Gly Thr val Arg Asp val Phe Leu Glu val Ala 
20 25 30 
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get get gtc ggg aaa cct cga aag att ctt act gca ata atg tac ttc 144 
Ala Ala Val Gly Lys Pro Arg Lys lie Leu Thr Ala lie Met Tyr Phe 
35 40 45 

att ctg eta tec ttg ctt get tea ctt gta ace get aca cca tta gtc 192 
He Leu Leu ser Leu Leu Ala Ser Leu val Thr Ala Thr pro Leu val 
50 55 60 



aaa gca ccc ggt age aag gec att gee aac aag tgg att gtc aaa etc 240 
Lys Ala Pro Gly Ser Lys Ala lie Ala Asn Lys Trp He Val Lys Leu 
65 70 75 80 



aag gac aac gtc gee acg atg gee get gat ggc gtg aaa gca get att 288 
Lys Asp Asn val Ala Thr Met Ala Ala Asp Gly val Lys Ala Ala lie 
85 90 95 



tec aca aag ccc gat tac cag tat teg atg cct ggc ttc cga ggc ttc 336 
ser Thr Lys Pro Asp Tyr Gin Tyr ser Met Pro Gly Phe Arg Gly Phe 
100 105 110 



gca gga act eta tec gac gat gag gta gca ctg ttg caa get tea gat 384 
Ala Gly Thr Leu ser Asp Asp Glu val Ala Leu Leu Gin Ala ser Asp 
115 120 125 

caa att gag tat ate cag caa gat get gaa gtt tac acg acg gca att 432 
Gin lie Glu Tyr He Gin Gin Asp Ala Glu Val Tyr Thr Thr Ala lie 
130 135 140 

ate gaa cag teg aat gee acg tgg gga ata tec cgt ate teg cat aca 480 

- " — - sly n i - 



lie Glu Gin ser Asn Ala Thr Tro Glv lie Ser Arq lie Ser His Thr 
145 150 155 ~ 160 

aag cca agt gaa acg gcg tat etc tat gat tec agt gca gga gag gga 
Lys Pro Ser Glu Thr Ala Tyr Leu Tyr Asp ser ser Ala Gly Glu Gly 



528 



acg tgt gcg tat agt aat gac get caa atg caa gac ttg cag act gac 576 

Thr Cys Ala Tyr ser Asn Asp Ala Gin Met Gin Asp Leu Gin Thr Asp 
180 185 190 

cca gta aca ggc get tta ttc ctg gca gac etc act cat gaa ggt aat 624 

Pro val Thr Gly Ala Leu Phe Leu Ala Asp Leu Thr His Glu Gly Asn 
195 200 205 

ttt ata gac ggg tat ggt cat gga acg cac gtc get gga aca att ggg 

Phe lie Asp Gly Tyr Gly His Gly Thr His val Ala Gly Thr lie Gly 

210 215 220 



672 



tct gee act tgg gga gta gca aag aaa act ace ate ttt get gtg cga 720 
Ser Ala Thr Trp Gly Val Ala Lys Lys Thr Thr lie Phe Ala Val Arg 
225 230 235 240 

gta etc gac tec aat ggc tgg ggt aca aac get gat gtg att gcg ggc 768 
Val Leu Asp ser Asn Gly Trp Gly Thr Asn Ala Asp val lie Ala Gly 
245 250 255 

ctg gag ttg ate ttg cga gat gca aga gag cgt agg ggg acg gat cag 816 
Leu Glu Leu lie Leu Arg Asp Ala Arg Glu Arg Arg Gly Thr Asp Gin 
260 265 270 

tgt cgc aat ggc ttt gtt gtc aat ate age ctg gga agt gaa aag ctt 864 
cys Arg Asn Gly Phe val Val Asn lie ser Leu Gly ser Glu Lys Leu 
275 280 285 

cca get ttg aat gat get gta gca get atg gtt gca gag gat ate ttt 912 
Pro Ala Leu Asn Asp Ala Val Ala Ala Met Val Ala Glu Asp lie Phe 
290 295 300 
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eta gga gtt gca gca ggt aac gat ggt gtg cca get gat gac ttc tct 
Leu Gly val Ala Ala Gly Asn Asp Gly val Pro Ala Asp Asp Phe ser 
305 310 315 320 

ccg gga tec gag cct teg gtc tgc act gta gga gca acg gca gcg aat 
Pro Gly ser Glu Pro ser Val Cys Thr val Gly Ala Thr Ala Ala Asn 
325 330 335 

gat aca ctt gec caa tgg tec aat cat ggt tct egg ate gac att eta 
Asp Thr Leu Ala Gin Trp Ser Asn His Gly ser Arg lie Asp lie Leu 
340 345 350 

get ccc ggc eta gac ate act age act ctt ccc aat ggt gtg gtt gee 
Ala Pro Gly Leu Asp lie Thr Ser Thr Leu Pro Asn Gly Val val Ala 
355 360 365 

teg ttt teg ggt aca agt atg gca get ccg cat gtt gtt ggc ctt gca 
ser Phe ser Gly Thr ser Met Ala Ala Pro His val val Gly Leu Ala 
370 375 380 

gcg tat ttg ctt gga etc gqg tea cca gca aag gat etc tgt ggt aca 
Ala Tyr Leu Leu Gly Leu Gly ser Pro Ala Lys Asp Leu cys Gly Thr 
385 390 395 400 

ate get gee ttg gcg ate aaa aat gcg ate gat caa gat acg ctt cca 1248 
lie Ala Ala Leu Ala lie Lys Asn Ala lie Asp Gin Asp Thr Leu Pro 
405 410 415 

aaa gga aca cca aac eta ttg gcg ttc aat ggc gca gac gee age cag 
Lys Gly Thr Pro Asn Leu Leu Ala Phe Asn Gly Ala Asp Ala ser Gin 
420 425 430 



960 



1008 



1056 



1104 



1152 



1200 



1296 



aag cgt atg agg cat tea 1314 
Lys Arg Met Arg His Ser 
435 

<210> 188 
<211> 438 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> DOMAIN 

<222> (156) . . . (426) 

<223> subtil ase family 

<221> DOMAIN 

<222> (74)... (142) 

<223> subtilisin N-terminal region 

<400> 188 

Met Trp His Ala Ala Val val ser Ala Asn Gly Gly Ala Glu Gly Leu 

15 10 15 

Gly Gly Gly Gly Arg Gly Thr val Arg Asp Val Phe Leu Glu val Ala 

20 25 30 

Ala Ala val Gly Lys Pro Arg Lys lie Leu Thr Ala lie Met Tyr Phe 

35 40 45 

lie Leu Leu ser Leu Leu Ala ser Leu val Thr Ala Thr Pro Leu val 

50 55 60 

Lys Ala Pro Gly Ser Lys Ala lie Ala Asn Lys Trp lie Val Lys Leu 
65 70 75 80 

Lys Asp Asn val Ala Thr Met Ala Ala Asp Gly Val Lys Ala Ala lie 

85 90 95 

Ser Thr Lys Pro Asp Tyr Gin Tyr Ser Met Pro Gly Phe Arg Gly Phe 

100 105 110 

Ala Gly Thr Leu ser Asp Asp Glu val Ala Leu Leu Gin Ala ser Asp 
115 120 125 
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Gin lie Glu Tyr lie Gin Gin Asp Ala Glu val Tyr Thr Thr Ala lie 

130 135 140 

lie Glu Gin Ser Asn Ala Thr Trp Gly lie ser Arg lie ser His Thr 
145 150 155 , , „ 1§0 

Lys Pro ser Glu Thr Ala Tyr Leu Tyr Asp Ser Ser Ala Gly Glu Gly 

165 170 175 

Thr Cys Ala Tyr ser Asn Asp Ala Gin Met Gin Asp Leu Gin Thr Asp 

180 185 190 

Pro Val Thr Gly Ala Leu Phe Leu Ala Asp Leu Thr His Glu Gly Asn 

195 200 205 

Phe He Asp Gly Tyr Gly His Gly Thr His Val Ala Gly Thr lie Gly 

210 215 220 

Ser Ala Thr Trp Gly Val Ala Lys Lys Thr Thr lie Phe Ala Val Arg 
225 230 235 240 

Val Leu Asp Ser Asn Gly Trp Gly Thr Asn Ala Asp val lie Ala Gly 

245 250 255 

Leu Glu Leu lie Leu Arg Asp Ala Arg Glu Arg Arg Gly Thr Asp Gin 

260 265 270 

cys Arg Asn Gly Phe Val Val Asn lie Ser Leu Gly Ser Glu Lys Leu 

275 280 285 

Pro Ala Leu Asn Asp Ala val Ala Ala Met val Ala Glu Asp He Phe 

290 295 300 

Leu Gly val Ala Ala Gly Asn Asp Gly Val Pro Ala Asp Asp Phe Ser 
305 310 315 320 

Pro Gly Ser Glu Pro Ser val Cys Thr Val Gly Ala Thr Ala Ala Asn 

325 330 335 

Asp Thr Leu Ala Gin Trp Ser Asn His Gly Ser Arg lie Asp lie Leu 

340 345 350 

Ala Pro Gly Leu Asp lie Thr Ser Thr Leu Pro Asn Gly Val Val Ala 

355 360 365 

Ser Phe ser Gly Thr ser Met Ala Ala Pro His val val Gly Leu Ala 

370 375 380 

Ala Tyr Leu Leu Gly Leu Gly ser Pro Ala Lys Asp Leu cys Gly Thr 
385 390 395 400 

lie Ala Ala Leu Ala lie Lys Asn Ala lie Asp Gin Asp Thr Leu Pro 

405 410 415 

Lys Gly Thr Pro Asn Leu Leu Ala Phe Asn Gly Ala Asp Ala Ser Gin 

420 425 430 

Lys Arg Met Arg His ser 
435 

<210> 189 
<211> 4101 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1499) ... (1597) 
<223> Exon 

<221> CDS 

<222> (1649) ... (1967) 
<223> Exon 

<221> CDS 

<222> (2005) ... (3104) 
<223> Exon 

<400> 189 

ttgaaacctc aattctgtct tgaatactat ggtgagtcat tttctgctag tcactggttt 60 

tcgcagtact gatttttcgt agcttttcta gtcatatcat tgcatgtctc tcgagatatc 120 

gatgggatcg taaacaaaac cctatttgag cactttgaat caatctctac ttcaaaggag 180 

tggcgaaaaa agagtgatgt tatgataccc aacgcaagct cgcaaaggtg gagaaacagc 240 

agttaatgag ctcacttagc gatgtcccat tgcccagaca acggcccaaa agaaaccagg 300 

tttttctttc ttctcgaccg agctggaatc atatggtatt gagaatttcc aagggccggc 360 

cagtgtcact agctaccgac cgatttcgag ttagaagcgt tatccgtact tgaagtcaaa 420 

ggtctcaatt caatactcag atgtaccagg agagggaacg ccgaccggta gacgacaatg 480 
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tcggcgacta cattctagat ccacggaaac tgatggaagt tatcatgaaa attacgctcc 540 

tcgagacatt tcctgttcct acatgcacgg tcagaactcg tggttgcagc tgtgaagaaa 600 

gcaaacatat tcacgtggat cgactgggca acgcatgcat aaagactccg cggaaggaag 660 

aagagattct ctaccaacgc ctgacttcgc gatttcgcaa ttgcctatta gtattaggca 720 

tacgacacgg tgcccagatt gcgatcggag ggtatacccg atgtgtgcag ccatgaccga 780 

cggaaattga caataacaga ggatgttggg aggggcgagg gctccacaca aaacaaccct 840 

gcatgttttc ggggcgtgca accggaccag gaacagtatg actatgcacc tggttttgca 900 

cgacgcgcca tccacgtcaa gcagccctca ggtacacatg atgatgtgta tcagtcacaa 960 

aagcttggtc agctcaaacc tggcattgca cctgtaccac acacggcgat gaaaacacag 1020 

ctccagcccc agcaccccac acgcgctaag atgctacaat acgtcttcca gccatgaatc 1080 

agccccatat tgccaccagg acaaccacca agcggcactt ggcaagcttg gcagtccgcc 1140 

gcgctgaagc ttaccaaggc ctcttatcac gtcttgacac ggctcgtgtg cttgtttact 1200 

gggtccgctc acagcggcta ttggtggatg aagggtcagc ctcgtgtgcg gatgcgccca 1260 

cttggctgga tgtagcaggt cgcaaagagc tttgtatgtg ggtttgattg taagctgcat 1320 

ttcaggcata cagtgatgtt ggtaggagcg atatttccgg tctctgggcc catttgcagc 1380 

tactacgagc tgcaggtggt atggatttag gtaagctagt aaatagcata aattgcacag 1440 

catgccctgc caatttggaa acgacactcc ctttgcaaaa aagcaggcaa tagtcgca ~ 1498 

atg gca tat ctg aag tea ate gca gca ctt get gca tgt get gta gcg 1546 
Met Ala Tyr Leu Lys ser lie Ala Ala Leu Ala Ala Cys Ala Val Ala 
15 10 15 

gtt gag gca gca gec ctt cat cct cgc act aac aag acg ctg gtt gat 1594 
val Glu Ala Ala Ala Leu His Pro Arg Thr Asn Lys Thr Leu val Asp 
20 25 30 

teg gtacgagtat acatacattc atttcccgag ttgetctaac aegcattata 1647 
ser 

g caa teg etc cgt gat acg att gac att gac aac ttg tat gee aaa gcg 1696 

Gin ser Leu Arg Asp Thr lie Asp lie Asp Asn Leu Tyr Ala Lys Ala 

35 40 45 

gag ate ctt cag gag att gca tac aac aca ccg gga aag aac cgt gtg 1744 
Glu lie Leu Gin Glu lie Ala Tyr Asn Thr Pro Gly Lys Asn Arg val 
50 55 60 65 

att ggt age cag ggc cat gag gat act gta gaa tac ate aag ggc cag 1792 
lie Gly ser Gin Gly His Glu Asp Thr val Glu Tyr lie Lys Gly Gin 
70 75 80 

etc gag gca ttc ccc gac tac tac gat gtg tac act cag gat gtg cct 
Leu Glu Ala Phe Pro Asp Tyr Tyr Asp Val Tyr Thr Gin Asp val Pro 
85 90 95 



gag get ttt gca gta act ctg get ccg ggt ggc aat gta act gga ccg 
Glu Ala Phe Ala Val Thr Leu Ala Pro Gly Gly Asn val Thr Gly Pro 
115 120 125 



1840 



etc tea ate gga ace act gee acg etc cgt gca aac aac aag acg att 1888 
Leu ser lie Gly Thr Thr Ala Thr Leu Arg Ala Asn Asn Lys Thr lie 
100 105 110 



1936 



etc gtt get att ccc aac ttg ggt tgt gaa g aggtaggttc atgttttcga 1987 
Leu val Ala lie Pro Asn Leu Gly cys Glu 
130 135 

ctatatatac ccaaaga ag ata tea gga age aag act aac atg gaa aag gcg 2039 

Glu lie ser Gly ser Lys Thr Asn Met Glu Lys Ala 
140 145 150 

gat ttc cca gaa tct etc gag ggc tct gta get ctg ate aag cgt ggt 
Asp Phe Pro Glu ser Leu Glu Gly Ser val Ala Leu lie Lys Arg Gly 
155 160 165 

acg tgc teg tac ggc gag aag gtg cag att get get gee aaa gga gee 
Thr cys ser Tyr Gly Glu Lys val Gin lie Ala Ala Ala Lys Gly Ala 
170 175 180 
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ttg ggt gta gtg gca tgg aac aat gcc gag ggc act ctt gag ggc tac 2183 
Leu Gly Val VaT Ala Trp Asn Asn Ala Glu Gly Thr Leu Glu Gly Tyr 
185 190 195 



teg etc caa gtc ttg tat ccc aag ggc aag ttt gtc cct gta gcc ggc 2231 
Ser Leu Gin Val Leu Tyr Pro Lys Gly Lys Phe val Pro Val Ala Gly 
200 205 210 215 



ate ace atg ggc caa gga gaa gcg ctt ctt gcg cag etc aac get ggt 2279 
lie Thr Met Gly Gin Gly Glu Ala Leu Leu Ala Gin Leu Asn Ala Gly 
220 225 230 

gtc aag ate aat gtc gac atg tea aca gac gcc aag gtg ttc aac act 2327 
val Lys lie Asn Val Asp Met ser Thr Asp Ala Lys val Phe Asn Thr 
235 240 245 

cgc aac gtg att gcg gag aca aag get ggc gac cac gac aac gtg ate 2375 
Arg Asn val lie Ala Glu Thr Lys Ala Gly Asp His Asp Asn Val lie 
250 255 260 

cac gtc age ggc cat tct gac teg gtc act get ggc cca ggc ate aac 2423 
His Val ser Gly His ser Asp ser val Thr Ala Gly Pro Gly lie Asn 
265 270 275 

gac aat gga teg ggc act att tec att etc gag att get att caa ctg 2471 
Asp Asn Gly Ser Gly Thr lie ser lie Leu Glu lie Ala lie Gin Leu 
280 285 290 295 

acc aac ttt ace gtc aac aac gcc gtg cgc ttc age tgg tgg aca gca 2519 
Thr Asn Phe Thr Val Asn Asn Ala val Arg Phe ser Trp Trp Thr Ala 
300 305 310 



gag gag gcc ggt ctt etc gga gcc gag tac tac gtg cac gag ctg ccc 2567 
Glu Glu Ala Gly Leu Leu Gly Ala Glu Tyr Tyr val His Glu Leu Pro 
315 320 325 



caa get gag aag gac aag ate cgt ctt ttg etc gac ttt gac atg atg 2615 
Gin Ala Glu Lys Asp Lys lie Arg Leu Leu Leu Asp Phe Asp Met Met 
330 335 340 

gcc tea ccc aac ttt gcc tac caa ate tat gac ggt gat ggt teg gca 2663 
Ala ser Pro Asn Phe Ala Tyr Gin lie Tyr Asp Gly Asp Gly Ser Ala 
345 350 355 

ttc aac ctg act ggg ccg gtt ggc tea gcc gag get gag cac gag ttt 2711 
Phe Asn Leu Thr Gly pro val Gly Ser Ala Glu Ala Glu His Glu Phe 
360 365 370 375 

gcc gcc tac ttt gac age att ggc etc aac cac act gag att gaa ttc 2759 
Ala Ala Tyr Phe Asp ser lie Gly Leu Asn His Thr Glu lie Glu Phe 
380 385 390 

gac ggc egg tea gac tac ggc ccg ttc ctt gag get ggc ate get tct 2807 
Asp Gly Arg Ser Asp Tyr Gly Pro Phe Leu Glu Ala Gly lie Ala Ser 
395 400 405 

ggt ggc att gcc ggt gga gcc gag ggt ate aag aca gaa gag gag gcg 2855 
Gly Gly He Ala Gly Gly Ala Glu Gly lie Lys Thr Glu Glu Glu Ala 
410 415 420 

gcc atg ttt ggc gga ggc gcc ggt gtt cct tac gac gtc aac tac cac 2903 
Ala Met Phe Gly Gly Gly Ala Gly Val Pro Tyr Asp Val Asn Tyr His 
425 430 435 

gag gat ggc gat acc gtc aac aac ttg aac etc gag gcg tgg ate gag 2951 
Glu Asp Gly Asp Thr val Asn Asn Leu Asn Leu Glu Ala Trp He Glu 
440 445 450 455 
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ttc aca agg get att gcg cac atg acg gec aag tat get gtg teg tgg 2999 
Phe Thr Arg Ala He Ala His Met Thr Ala Lys Tyr Ala Val ser Trp 
460 465 470 

gac age ate ccg cca agg aac gcg acg get gcg cag aag egg tea gag 3047 
Asp Ser lie Pro Pro Arg Asn Ala Thr Ala Ala Gin Lys Arg Ser Glu 
475 ~ 480 485 

agg tat gee gag ttt aag cag gcg ttc cag aag ace aag agg tac cag 3095 
Arg Tyr Ala Glu Phe Lys Gin Ala Phe Gin Lys Thr Lys Arg Tyr Gin 
490 495 500 

agg tgg gta tagattgggc tcgatcccga ggcttttgag tggatgtgag 3144 
Arg Trp val 
505 

cttagacacg actttaatgg tgaatatcaa agaaatcttc aaggcaatgt ttgtgcaagc 3204 

aaaagtggat gaatgtgaga aaacgagttt gtggaattgc aegcatgtea tttgccgttt 3264 

tacaagatgg acggtggctt tactcttcgt cgtcatcgtc aactaegggt acaggctcgt 3324 

ccttgccggt cttgttgact ttgeggtect tgtcagcacc agcaggcttg gcgtcctttg 3384 

ctttcttctt gtcgtcctcg tcctcgtcgt cctcatcgtc gaegtegtea gaageggcat 3444 

cctcgtcgtc ttcggcgctc agctcggcct cttcctcctc gctctcatcc ccgtcctcgt 3504 

etttgetttt ggctttggta gtgcgcttgg cctttttctt tggcgctatg aaaaagcaaa 3564 

aaaagtaaga gagagttgcg gagaagggga tagggaccac caagggttta ctcaagatga 3624 

cttacgtggc tcttcctcgt ccgagtcgtc tgaatcaaag tttgagcett cagactctgc 3684 

gtatctggat ggcegggtea gtcttgctgc aggtgtcgca tgcgcgcgca aagggcattg 3744 

tttggatgaa tggggecaga ggcgccatgg tagctatgtc aggtgtagag gtagagtgga 3804 

agtgagctga ttgctgctgg agggaggaag gggccggctg ttgctgaccc cagggctgeg 3864 

actgectttg gaggcatgeg cagcgaccag aeggegtage ggtacaaact caaaacatca 3924 

attcaaggat gcgcacacag gcgatggcaa tgaagccaaa accaccgggt tgcgacgtgg 3984 

tgggtagagg catgaegtea agaaagegte gacttactct tettcttegt cgctctcgtc 4044 

gctggggagg gccacgagct cctcgtcgtc gttcttcctc ttcctggtag tcatggc 4101 

<210> 190 
<211> 33 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 190 

Met Ala Tyr Leu Lys Ser lie Ala Ala Leu Ala Ala Cys Ala val Ala 

15 10 15 

val Glu Ala Ala Ala Leu His Pro Arg Thr Asn Lys Thr Leu Val Asp 
20 25 30 

ser 



<210> 191 
<211> 106 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 191 

Gin ser Leu Arg Asp Thr lie Asp lie Asp Asn Leu Tyr Ala Lys Ala 

1 5 10 15 

Glu lie Leu Gin Glu lie Ala Tyr Asn Thr Pro Gly Lys Asn Arg Val 

20 25 30 

lie Gly ser Gin Gly His Glu Asp Thr val Glu Tyr lie Lys Gly Gin 

35 40 45 

Leu Glu Ala Phe Pro Asp Tyr Tyr Asp val Tyr Thr Gin Asp Val Pro 

50 55 60 

Leu ser lie Gly Thr Thr Ala Thr Leu Arg Ala Asn Asn Lys Thr lie 
65 70 75 80 

Glu Ala Phe Ala val Thr Leu Ala Pro Gly Gly Asn val Thr Gly Pro 

85 90 95 

Leu val Ala lie Pro Asn Leu Gly Cys Glu 
100 105 
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<210> 192 
<211> 367 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 192 

Giu lie ser Giy Ser Lys Thr Asn Met Giu Lys Ala Asp Phe Pro Giu 

1 5 10 15 

Ser Leu Giu Giy ser val Ala Leu lie Lys Arg Giy Thr Cys Ser Tyr 

20 25 30 

Giy Giu Lys Val Gin lie Ala Ala Ala Lys Giy Ala Leu Giy val val 

35 40 45 

Ala Trp Asn Asn Ala Giu Giy Thr Leu Giu Giy Tyr Ser Leu Gin Val 

50 55 60 

Leu Tyr Pro Lys Giy Lys Phe val Pro val Ala Giy lie Thr Met Giy 
65 70 75 80 

Gin Giy Giu Ala Leu Leu Ala Gin Leu Asn Ala Giy val Lys lie Asn 

85 90 95 

val Asp Met ser Thr Asp Ala Lys val Phe Asn Thr Arg Asn val He 

100 105 110 

Ala Giu Thr Lys Ala Giy Asp His Asp Asn val lie His val ser Giy 

115 120 125 

His Ser Asp Ser val Thr Ala Giy Pro Giy lie Asn Asp Asn Giy Ser 

130 135 140 

Giy Thr lie ser lie Leu Giu lie Ala lie Gin Leu Thr Asn Phe Thr 
145 150 155 160 

Val Asn Asn Ala val Arg Phe ser Trp Trp Thr Ala Giu Giu Ala Giy 

165 170 175 

Leu Leu Giy Ala Giu Tyr Tyr Val His Giu Leu Pro Gin Ala Giu Lys 

180 185 190 

Asp Lys lie Arg Leu Leu Leu Asp Phe Asp Met Met Ala ser Pro Asn 

195 200 205 

Phe Ala Tyr Gin He Tyr Asp Giy Asp Giy ser Ala Phe Asn Leu Thr 

210 215 220 

Giy Pro Val Giy Ser Ala Giu Ala Giu His Giu Phe Ala Ala Tyr Phe 
225 230 235 240 

Asp Ser lie Giy Leu Asn His Thr Giu lie Giu Phe Asp Giy Arg Ser 

245 250 255 

Asp Tyr Giy Pro Phe Leu Giu Ala Giy lie Ala Ser Giy Giy lie Ala 

260 265 270 

Giy Giy Ala Giu Giy lie Lys Thr Giu Giu Giu Ala Ala Met Phe Giy 

275 280 285 

Giy Giy Ala Giy val Pro Tyr Asp val Asn Tyr His Giu Asp Giy Asp 

290 295 300 

Thr val Asn Asn Leu Asn Leu Giu Ala Trp lie Giu Phe Thr Arg Ala 
305 310 315 320 

lie Ala His Met Thr Ala Lys Tyr Ala val ser Trp Asp ser lie Pro 

325 330 335 

Pro Arg Asn Ala Thr Ala Ala Gin Lys Arg Ser Giu Arg Tyr Ala Giu 

340 345 ~ 350 

Phe Lys Gin Ala Phe Gin Lys Thr Lys Arg Tyr Gin Arg Trp Val 
355 360 365 

<210> 193 
<211> 1518 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> CD-..C1518) 

<400> 193 

atg gca tat ctg aag tea ate gca gca ctt get gca tgt get gta gcg 48 
Met Ala Tyr Leu Lys Ser lie Ala Ala Leu Ala Ala cys Ala val Ala 
15 10 15 

gtt gag gca gca gec ctt cat cct cgc act aac aag acg ctg gtt gat 96 

Page 180 



WO 2004/033668 PCTYUS2003/032819 

10336256.txt 

Val Glu Ala Ala Ala Leu His Pro Arg Thr Asn Lys Thr Leu Val Asp 
20 25 30 

teg caa teg etc cgt gat acg att gac att gac aac ttg tat gee aaa 144 
Ser Gin Ser Leu Arg Asp Thr lie Asp lie Asp Asn Leu Tyr Ala Lys 
35 40 45 

gcg gag ate ctt cag gag att gca tac aac aca ccg gga aag aac cgt 192 
Ala Glu lie Leu Gin Glu lie Ala Tyr Asn Thr Pro Gly Lys Asn Arg 
50 55 60 

gtg att ggt age cag ggc cat gag gat act gta gaa tac ate aag ggc 
val lie Gly ser Gin Gly His Glu Asp Thr val Glu Tyr lie Lys Gly 
65 70 75 80 



240 



cag etc gag gca ttc ccc gac tac tac gat gtg tac act cag gat gtq 288 
Gin Leu Glu Ala Phe Pro Asp Tyr Tyr Asp Val Tyr Thr Gin Asp val 
85 90 95 

cct etc tea ate gqa acc act gee acg etc cgt gca aac aac aag acg 336 
Pro Leu Ser lie Gly Thr Thr Ala Thr Leu Arg Ala Asn Asn Lys Thr 
100 105 110 

att gag get ttt gca gta act ctg get ccg ggt ggc aat gta act gga 384 
lie Glu Ala Phe Ala Val Thr Leu Ala Pro Gly Gly Asn Val Thr Gly 
115 120 125 

ccg etc gtt get att ccc aac ttg ggt tgt gaa gag ata tea gga age 432 
Pro Leu Val Ala lie Pro Asn Leu Gly Cys Glu Glu lie ser Gly Ser 
130 135 140 

aag act aac atg gaa aag gcg gat ttc cca gaa tct etc gag ggc tct 480 
Lys Thr Asn Met Glu Lys Ala Asp Phe Pro Glu Ser Leu Glu Gly Ser 
145 150 155 160 

gta get ctg ate aag cgt ggt acg tgc teg tac ggc gag aag gtg cag 528 
val Ala Leu lie Lys Arg Gly Thr cys ser Tyr Gly Glu Lys val Gin 
165 170 175 



att get get gee aaa gqa gee ttg ggt gta gtq gca tgg aac aat gee 576 
lie Ala Ala Ala Lys Gly Ala Leu Gly val Val Ala Trp Asn Asn Ala 
180 185 190 



gag ggc act ctt gag ggc tac teg etc caa gtc ttg tat ccc aag ggc 624 
Glu Gly Thr Leu Glu Gly Tyr Ser Leu Gin Val Leu Tyr Pro Lys Gly 
195 200 205 

aag ttt gtc cct gta gec ggc ate acc atg ggc caa gga gaa gcg ctt 672 
Lys Phe val Pro val Ala Gly lie Thr Met Gly Gin Gly Glu Ala Leu 
210 215 220 

ctt gcg cag etc aac get ggt gtc aag ate aat gtc gac atg tea aca 720 
Leu Ala Gin Leu Asn Ala Gly val Lys lie Asn val Asp Met Ser Thr 
225 230 235 240 

gac gee aag gtg ttc aac act cgc aac gtg att gcg gag aca aag get 768 
Asp Ala Lys val Phe Asn Thr Arg Asn val lie Ala Glu Thr Lys Ala 
245 250 255 

ggc gac cac gac aac gtg ate cac gtc age ggc cat tct gac teg gtc 816 
Gly Asp His Asp Asn val lie His Val ser Gly His ser Asp Ser val 
260 265 270 

act get ggc cca ggc ate aac gac aat gga teg ggc act att tec att 864 
Thr Ala Gly Pro Gly lie Asn Asp Asn Gly Ser Gly Thr He Ser lie 
275 280 285 

etc gag att get att caa ctg acc aac ttt acc gtc aac aac gec gtg 912 
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Leu Glu lie Ala lie Gin Leu Thr Asn Phe Thr Val Asn Asn Ala Val 
290 295 300 

cgc ttc age tgg tgg aca gca gag gag gec ggt ctt etc gga gec gag 
Arg Phe ser Trp Trp Thr Ala Glu Glu Ala Gly Leu Leu Gly Ala Glu 



305 



310 



31 



320 



tac tac gtg cac gag ctg ccc caa get gag aag gac aag ate cgt ctt 
Tyr Tyr val His Glu Leu Pro Gin Ala Glu Lys Asp Lys lie Arg Leu 
325 330 335 

ttg etc gac ttt gac atg atg gee tea ccc aac ttt gee tac caa ate 
Leu Leu Asp Phe Asp Met Met Ala Ser Pro Asn Phe Ala Tyr Gin lie 
340 345 350 

tat gac ggt gat ggt teg gca ttc aac ctg act ggg ccg gtt ggc tea 
Tyr Asp Gly Asp Gly Ser Ala Phe Asn Leu Thr Gly Pro val Gly ser 



355 



360 



365 



gee gag get gag cac gag ttt gee gee tac ttt gac age att ggc etc 
Ala Glu Ala Glu His Glu Phe Ala Ala Tyr Phe Asp Ser lie Gly Leu 
370 375 380 

aac cac act gag att gaa ttc gac ggc egg tea gac tac ggc ccg ttc 
Asn His Thr Glu lie Glu Phe Asp Gly Arg Ser Asp Tyr Gly Pro Phe 
385 390 395 400 

ctt gag get ggc ate get tct ggt ggc att gee ggt gga gee gag ggt 
Leu Glu Ala Gly He Ala ser Gly Gly He Ala Gly Gly Ala Glu Gly 
405 410 415 

ate aag aca gaa gag gag gcg gec atg ttt ggc gga ggc gee ggt gtt 
lie Lys Thr Glu Glu Glu Ala Ala Met Phe Gly Gly Gly Ala Gly Val 



420 



425 



430 



cct tac gac gtc aac tac cac gag gat ggc gat acc gtc aac aac ttg 
Pro Tyr Asp val Asn Tyr His Glu Asp Gly Asp Thr val Asn Asn Leu 
435 * 440 445 

aac etc gag gcg tgg ate gag ttc aca agg get att gcg cac atg acg 
Asn Leu Glu Ala Trp lie Glu Phe Thr Arg Ala He Ala His Met Thr 
450 455 460 

gec aag tat get gtg teg tgg gac age ate ccg cca agg aac gcg acg 
Ala Lys Tyr Ala val Ser Trp Asp Ser lie Pro Pro Arg Asn Ala Thr 
465 470 475 480 

get gcg cag aag egg tea gag agg tat gec gag ttt aag cag gcg ttc 
Ala Ala Gin Lys Arg ser Glu Arg Tyr Ala Glu Phe Lys Gin Ala Phe 
485 490 495 

cag aag acc aag agg tac cag agg tgg gta 
Gin Lys Thr Lys Arg Tyr Gin Arg Trp val 
500 505 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1518 



<210> 194 
<211> 506 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (D...C19) 



<221> DOMAIN 
<222> C121) . . . (228) 
<223> pa Cprotease associated) domain 
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<221> DOMAIN 

<222> (234) . . ■ (468) 

<223> Peptidase family M28 

<400> 194 

Met Ala Tyr Leu Lys ser lie Ala Ala Leu Ala Ala cys Ala Val Ala 

15 10 15 

val Glu Ala Ala Ala Leu His Pro Arg Thr Asn Lys Thr Leu val Asp 

20 25 30 

ser Gin ser Leu Arg Asp Thr lie Asp lie Asp Asn Leu Tyr Ala Lys 

35 "* 40 45 

Ala Glu lie Leu Gin Glu lie Ala Tyr Asn Thr Pro Gly Lys Asn Arg 

50 55 60 

Val lie Gly ser Gin Gly His Glu Asp Thr Val Glu Tyr lie Lys Gly 
65 70 75 80 

Gin Leu Glu Ala Phe Pro Asp Tyr Tyr Asp Val Tyr Thr Gin Asp Val 

85 90 95 

Pro Leu Ser lie Gly Thr Thr Ala Thr Leu Arg Ala Asn Asn Lys Thr 

100 105 110 

lie Glu Ala Phe Ala val Thr Leu Ala Pro Gly Gly Asn val Thr Gly 

115 120 125 

Pro Leu val Ala lie Pro Asn Leu Gly cys Glu Glu lie ser Gly Ser 

130 135 140 

Lys Thr Asn Met Glu Lys Ala Asp Phe Pro Glu ser Leu Glu Gly ser 
145 150 155 160 

val Ala Leu lie Lys Arg Gly Thr cys Ser Tyr Gly Glu Lys Val Gin 

165 170 175 

lie Ala Ala Ala Lys Gly Ala Leu Gly Val Val Ala Trp Asn Asn Ala 

180 185 190 

Glu Gly Thr Leu Glu Gly Tyr Ser Leu Gin Val Leu Tyr Pro Lys Gly 

195 200 205 

Lys Phe val Pro val Ala Gly lie Thr Met Gly Gin Gly Glu Ala Leu 

210 215 220 

Leu Ala Gin Leu Asn Ala Gly val Lys lie Asn Val Asp Met Ser Thr 
225 230 235 - 240 

Asp Ala Lys val Phe Asn Thr Arg Asn val lie Ala Glu Thr Lys Ala 

245 250 255 

Gly Asp His Asp Asn Val lie His val Ser Gly His Ser Asp Ser Val 

260 265 270 

Thr Ala Gly Pro Gly lie Asn Asp Asn Gly ser Gly Thr lie ser lie 

275 280 285 

Leu Glu lie Ala lie Gin Leu Thr Asn Phe Thr Val Asn Asn Ala Val 

290 295 300 

Arg Phe Ser Trp Trp Thr Ala Glu Glu Ala Gly Leu Leu Gly Ala Glu 
305 310 315 320 

Tyr Tyr val His Glu Leu Pro Gin Ala Glu Lys Asp Lys lie Arg Leu 

325 330 335 

Leu Leu Asp Phe Asp Met Met Ala Ser Pro Asn Phe Ala Tyr Gin lie 

340 345 350 

Tyr Asp Gly Asp Gly ser Ala Phe Asn Leu Thr Gly Pro val Gly ser 

355 360 365 

Ala Glu Ala Glu His Glu Phe Ala Ala Tyr Phe Asp ser lie Gly Leu 

370 375 380 

Asn His Thr Glu lie Glu Phe Asp Gly Arg Ser Asp Tyr Gly Pro Phe 
385 390 395 400 

Leu Glu Ala Gly lie Ala ser Gly Gly lie Ala Gly Gly Ala Glu Gly 

405 410 415 

lie Lys Thr Glu Glu Glu Ala Ala Met Phe Gly Gly Gly Ala Gly val 

420 425 430 

Pro Tyr Asp val Asn Tyr His Glu Asp Gly Asp Thr val Asn Asn Leu 

435 440 445 

Asn Leu Glu Ala Trp lie Glu Phe Thr Arg Ala lie Ala His Met Thr 

450 455 460 

Ala Lys Tyr Ala Val Ser Trp Asp ser lie Pro Pro Arg Asn Ala Thr 
465 470 475 480 

Ala Ala Gin Lys Arg ser Glu Arg Tyr Ala Glu Phe Lys Gin Ala Phe 
485 490 495 
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Gin Lys Thr Lys Arg Tyr Gin Arg Trp Val 
500 505 

<210> 195 
<211> 4182 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 CATCC 48331) 

<220> 

<221> CDS 

<222> (1001) 

<223> Exon 



. (2182) 



<221> CDS 
<222> (2238) 
<223> Exon 



(2367) 



<221> CDS 

<222> (2425) ... (2549) 
<223> Exon 



<400> 195 

cacaacagat 

attcttaggc 

tccgagtcat 

ccaatgcagt 

ggcggggttc 

cgtccgagcc 

gtacccctga 

cttttcttgg 

tctttgcatt 

cgcagacaac 

catttgcttt 

gccagccctg 

ggaaggacta 

tcgcaaagcc 

aacgatgtat 

aatgtataag 

gctttcacat 



tgtgtttgac atggagaaga gggggatacc ggcgtacggg gcgatatttg 60 

ttgcattggg cctacgcgct agacgagacg acgcgcacga cttgacgatt 120 

gatgttatga gttgcatgta tgtacatatt gaatgaatga tgttgcatgt 180 

ctttgcacgt tgcctctttg cgaaggtgtg agcacgacga gcggtagccc 240 

tccgctgcta ctgagcacgt gagcagtctt ggcagcttgg cagtccgaca 300 

tgcgtcactg aagaagaaga aaagaaagga atcgagggtc ggacgcgccg 360 

ggctgcccag ctggagacac cttccgttca catgggctgc tccgcagttc 420 

ttcggcgtca tcttagacag cgaaatatca tgaataccat tcgggcagct 480 

aacctataaa ggctgctcga cgatggcgtc actcgattgg aacgccaagt 540 

cgccctatgc gttagcagct gcgcatcacc attcaagctt tgccccgaaa 600 

tgtgtcgccc tccaatctat cttatcaaac aaagcagctc atacgggcag 660 

gtcacgatgc acagcacgat ctacttgatc ctcccgggca ggtgcataag 720 

cggaggattg accaaagaag aaggagatgt tgctagcgcc cccagccaat 780 

gcccaatcac ggacttgcca acccatcccc acgccgacgc aactaggctt 840 

tatcacagcc gttagaagaa ggtcgctcat catgccatgg ggccgcacag 900 

gcctcttccg tgctgcaata accagtccgc cagagttact tcgtgctttc 960 

ccctcattct ttttccaaat ccatctcaag atg aag tac tct etc 1015 

Met Lys Tyr Ser Leu 



gcc gca gcc ctg att etc cag ggt aca act gta ctt gqc age ctt etc 1063 
Ala Ala Ala Leu lie Leu Gin Gly Thr Thr val Leu Gly Ser Leu Leu 



10 



15 



20 



ccc gtt cac ttc aag gca ccc age cct tec cac ttc etc gac att gtc 1111 

Pro val His Phe Lys Ala Pro ser Pro Ser His Phe Leu Asp lie val 
25 30 35 

aac aat ggc aca tac gat ctg gqc tgc cga cca aag get gta cca cat 1159 

Asn Asn Gly Thr Tyr Asp Leu Gly Cys Arg Pro Lys Ala Val Pro His 



40 



45 



50 



gag gac ggc cac ttt gag ctt cat get etc ctg ace gag gag caa att 
Glu Asp GTy His Phe Glu Leu His Ala Leu Leu Thr Glu Glu Gin lie 
55 60 65 

gcc cac etc gaa agg gaa tat gag cac tct gqg gag ate tct etc cac 
Ala His Leu Glu Arg Glu Tyr Glu His Ser Gly Glu il 



70 



75 



e Ser Leu His 
85 



1207 



1255 



cga cgc gac etc age aag agg get gcc gac gca cca ate ggc act ggt 1303 
Arg Arg Asp Leu Ser Lys Arg Ala Ala Asp Ala Pro lie Gly Thr Gly 



90 



95 



100 



gcc gtc aca cct tea ggt ctt gga 
' ' 3ly 
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gac agg tgg caa ggt ggt _ 

Asp Arg Trp Gin Gly Gly Ala Val Thr Pro Ser Gly Leu Gly Thr Lys 
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tec gac ttg ctt get gec aac aag get gga acc ggt etc aca tac ggc 
Ser Asp Leu Leu Ala Ala Asn Lys Ala Gly Thr Gly Leu Thr Tyr Gly 
200 205 210 



tec tct ggc tec etc tgg cgc aag aac cga aac act cgc tec gqc aca 
ser ser Gly Ser Leu Trp Arg Lys Asn Arg Asn Thr Arg ser Gly Thr 
250 255 260 



1399 



1447 



10336256.txt 
105 110 115 

get gcg gga tea aca gtc age tec ate atg aac cct acc gag ate aac 
Ala Ala Gly ser Thr val Ser ser lie Met Asn Pro Thr Glu lie Asn 
120 125 130 

teg gca ate aag ggt etc gtt aac ggt tat ggt ate aac acc att act 
Ser Ala lie Lys Gly Leu Val Asn Gly Tyr Gly lie Asn Thr He Thr 
135 140 145 

ctg cca tac aag act ttc cag ggt get acg cag acc get gga tac gtc 1495 
Leu Pro Tyr Lys Thr Phe Gin Gly Ala Thr Gin Thr Ala Gly Tyr val 
150 155 160 165 

ggt get ggt acg gac aag teg cag tac aag etc tac etc agt get ggc 
Gly Ala Gly Thr Asp Lys ser Gin Tyr Lys Leu Tyr Leu Ser Ala Gly 
170 175 180 



1543 



atg cac gee cgt gag cga ggt ggt ccc gat cag etc att tac tgg ate 1591 
Met His Ala Arg Glu Arg Gly Gly Pro Asp Gin Leu lie Tyr Trp lie 
185 190 195 



1639 



agg aag acc tac acc aac gee cag gtc aag age gtt etc get gee ggt 1687 
Arg Lys Thr Tyr Thr Asn Ala Gin val Lys ser Val Leu Ala Ala Gly 
215 220 225 

att gtc ttc ttc ccc ctt gtc aac cct gac gga gtt gee tac gat caa 1735 
lie val Phe Phe Pro Leu val Asn Pro Asp Gly val Ala Tyr Asp Gin 
230 235 240 245 



1783 



1831 



age ggc gca tec gtc ggt gtc gat ate aac cgc aac ttt gat ttc etc 
ser Gly Ala ser val Gly Val Asp lie Asn Arg Asn Phe Asp Phe Leu 
265 270 275 

tgg aac ttc aag aag ttc ttc gac cca tec acc teg cct get tec acc 1879 
Trp Asn Phe Lys Lys Phe Phe Asp Pro Ser Thr Ser Pro Ala ser Thr 
280 285 290 

teg ccc agt teg gag get ttt tac ggc act gee gee gca tct gag ccc 1927 
Ser pro Ser Ser Glu Ala Phe Tyr Gly Thr Ala Ala Ala ser Glu Pro 
295 300 305 

gag acc aag aac cac ate age ate tac gac age ttc ccc aag ate agg 1975 
Glu Thr Lys Asn His lie ser lie Tyr Asp Ser Phe Pro Lys lie Arg 
310 315 320 325 

tgg ttc atg gat ate cac tct get act ggt gac ate eta tac aac tgg 2023 
Trp Phe Met Asp lie His ser Ala Thr Gly Asp lie Leu Tyr Asn Trp 
330 335 340 

ggt gac gac gag aca cag tec aca aac age get atg aac ttc ctt aac 2071 
Gly Asp Asp Glu Thr Gin ser Thr Asn Ser Ala Met Asn Phe Leu Asn 
345 350 355 

act get tat gac gga aag aga ggt cgt ate ggc gac age aca tac aag 2119 
Thr Ala Tyr Asp Gly Lys Arg Gly Arg lie Gly Asp ser Thr Tyr Lys 
360 365 370 

gag tac atg ccc tct gee gat gtc acc ggc ate aag age gtt gee tec 2167 
Glu Tyr Met Pro Ser Ala Asp Val Thr Gly lie Lys Ser val Ala ser 
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375 380 385 

aag acg get get get agtaagttga cccttcagaa gttttgtata atatctgaac 2222 

Lys Thr Ala Ala Ala 

390 

tgacattcgt attta gtg gcc get gta ggt gga cgt tea tac aca tec atg 2273 
vaT Ala Ala val Gly Gly Arg ser Tyr Thr Ser Met 
395 400 405 

caa tec gtt ggt etc tac gcc act tec ggt gcc teg gat gac tac gcc 2321 
Gin Ser val Gly Leu Tyr Ala Thr Ser Gly Ala Ser Asp Asp Tyr Ala 
410 415 420 

gcc age cgc gtg tac gcc aaa tec ggt get aac aag gtc ttt ggc t 2367 
Ala Ser Arg val Tyr Ala Lys ser Gly Ala Asn Lys val Phe Gly 
425 430 435 

gtaagtcttg attcttctac cttgtggtgt atgtatactg actttgeacg cctgtag tc 2426 

Phe 



ace atg gag ttt gga tac gca ace aac ttt tac ccc act etc ace gag 2474 
Thr Met Glu Phe Gly Tyr Ala Thr Asn Phe Tyr Pro Thr Leu Thr Glu 
440 445 450 

ttc aac cag aac ate ctt gac ace aat get ggt ttc atg gat tgg gca 2522 
Phe Asn Gin Asn lie Leu Asp Thr Asn Ala Gly Phe Met Asp Trp Ala 
455 460 465 470 

ctt get gcc att get gtt gga gtt aac tgaggtgcga tcttgacaaa 2569 
Leu Ala Ala lie Ala val Gly Val Asn 
475 

agtgatattg aaatgatgtg gcgatgtggc gtttctaagg acteggegga gagcctggga 2629 

tgatgatgat ttgacttcta tgtaaatacc tttatctgea ttttctattt tgaaaagatg 2689 

aaatataatc aatattgeta caacaagagt ttttcacatg ttggaggtct agggaactgg 2749 

ccctgttcca tcgtgaagtt tagacaattg agtcagtaat gcttcttttg gacaaaaggc 2809 

tatatcctcg ttategcaca tgaaaactca tagttcctct ccccgatact tcaaactccc 2869 

atttttgatg gatctcatgt ctttccgtca tgtcccgtgc gtcctcaggt agataeggae 2929 

cgactagcte cacaaacatc gtactgacag caatgaatct gctgtgctat gagaaagagg 2989 

cactttcaac gttaagtaac tatatgecag aggcaaggct attcctgggc tccaagtctc 3049 

ttcaatcaat cttttcagct ttactgaaag ccttcaactt ataccaatgt tggataagcg 3109 

aacagcttct cagccgcact ttagctgtgc ccttttaggc ggcgaggctg aaaagtagee 3169 

aategtaect cagccacgcc ggcattgeat gtacatagee cattactttg cgccacggta 3229 

aactgtaaat ttgeagtage agcccagctt tcaggccgcc gtcgtgacct ttcgccgccg 3289 

acategttae tgtctcgcgt tcataccacc acacctgtga cgcccaatca gcacaacagc 3349 

gtcgacaaat ggctgggaaa ctgccgctgc caagtactca agaaacaagt tcccgaatgt 3409 

cgcctgcgct gaactttgcg acactggcaa gggctategg aegegttaca caggttctac 3469 

aagtaagcat gggaacatcc cttggcagcg aacaacccgt ctttcataac agagctagac 3529 

accaccaata aatcaagaaa gatacaataa tcactaaccc acccccaacc agegtctctg 3589 

gaacgttata gaaaccctca taatcegcat agcaacactc ccatactacc gcctctacca 3649 

cttcaacacc atcaatcccc tccgcaacct cgcctacctc gcctcatccc ccaaccccga 3709 

caccaaaaaa cttcactcca cactatcaag ctggcgtacc agaaaactta acgaactcca 3769 

atttactaca atctctgtaa gtctcccccc tttttttttc tcatcgcccc taccaccacc 3829 

atccacccag tcccgacaac atacacacac acaegtctaa accgaattca cccaagaaca 3889 

aaaaaggcac atgttaaact taacttacta tattttcttt ctttgatcta ataatgaaca 3949 

cagtgcaccg tcctcgccgc cgccgtcatc ggcgccttct cctggcccac actctccacc 4009 

gcgcactggc tcacccccgg attctggcat accagcttaa tcctatcgat tttagggatc 4069 

ttgetategg cgtctgagat tacggttttg aatttattgg ggccggtcag gtacaegget 4129 

getgetgetg cctcctcgca tcttccatca ccctcttcct cctctacctc acc 4182 

<210> 196 
<211> 394 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 196 
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Met Lys Tyr ser Leu Ala Ala Ala Leu He Leu Gin Gly Thr Thr val 

15 10 15 

Leu Gly ser Leu Leu Pro Val His Phe Lys Ala Pro ser Pro ser His 

20 25 30 

Phe Leu Asp lie Val Asn Asn Gly Thr Tyr Asp Leu Gly Cys Arg Pro 

35 40 45 

Lys Ala Val Pro His Glu Asp Gly His Phe Glu Leu His Ala Leu Leu 

50 55 60 

Thr Glu Glu Gin lie Ala His Leu Glu Arg Glu Tyr Glu His ser Gly 
65 70 75 80 

Glu He ser Leu His Arg Arg Asp Leu ser Lys Arg Ala Ala Asp Ala 

85 90 95 

Pro lie Gly Thr Gly Asp Arg Trp Gin Gly Gly Ala val Thr Pro ser 

100 105 110 

Gly Leu Gly Thr Lys Ala Ala Gly Ser Thr val Ser ser lie Met Asn 

115 120 125 

Pro Thr Glu lie Asn Ser Ala lie Lys Gly Leu val Asn Gly Tyr Gly 

130 135 140 

lie Asn Thr lie Thr Leu Pro Tyr Lys Thr Phe Gin Gly Ala Thr Gin 
145 150 155 160 

Thr Ala Gly Tyr Val Gly Ala Gly Thr Asp Lys Ser Gin Tyr Lys Leu 

165 170 175 

Tyr Leu Ser Ala Gly Met His Ala Arg Glu Arg Gly Gly Pro Asp Gin 

180 185 190 

Leu lie Tyr Trp lie ser Asp Leu Leu Ala Ala Asn Lys Ala Gly Thr 

195 200 205 

Gly Leu Thr Tyr Gly Arg Lys Thr Tyr Thr Asn Ala Gin val Lys ser 

210 215 220 

val Leu Ala Ala Gly lie val Phe Phe Pro Leu val Asn Pro Asp Gly 
225 230 235 240 

Val Ala Tyr Asp Gin Ser Ser Gly Ser Leu Trp Arg Lys Asn Arg Asn 

245 250 255 

Thr Arg Ser Gly Thr Ser Gly Ala ser Val Gly val Asp He Asn Arg 

260 265 270 

Asn Phe Asp Phe Leu Trp Asn Phe Lys Lys Phe Phe Asp Pro Ser Thr 

275 280 285 

Ser Pro Ala Ser Thr Ser Pro Ser ser Glu Ala Phe Tyr Gly Thr Ala 

290 295 300 

Ala Ala ser Glu Pro Glu Thr Lys Asn His lie Ser lie Tyr Asp Ser 
305 310 315 320 

Phe Pro Lys lie Arg Trp Phe Met Asp lie His ser Ala Thr Gly Asp 

325 330 335 

He Leu Tyr Asn Trp Gly Asp Asp Glu Thr Gin ser Thr Asn ser Ala 

340 345 350 

Met Asn Phe Leu Asn Thr Ala Tyr Asp Gly Lys Arg Gly Arg He Gly 

355 360 365 

Asp Ser Thr Tyr Lys Glu Tyr Met Pro Ser Ala Asp val Thr Gly lie 

370 375 380 

Lys ser Val Ala Ser Lys Thr Ala Ala Ala 
385 390 

<210> 197 
<211> 43 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 197 

val Ala Ala Val Gly Gly Arg ser Tyr Thr Ser Met Gin ser val Gly 

15 10 15 

Leu Tyr Ala Thr Ser Gly Ala ser Asp Asp Tyr Ala Ala Ser Arg val 

20 25 30 

Tyr Ala Lys Ser Gly Ala Asn Lys Val Phe Gly 
35 40 

<210> 198 
<211> 42 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
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<400> 198 

Phe Thr Met Glu Phe Gly Tyr Ala Thr Asn Phe Tyr Pro Thr Leu Thr 

15 10 15 

Glu Phe Asn Gin Asn lie Leu Asp Thr Asn Ala Gly Phe Met Asp Trp 

20 25 30 

Ala Leu Ala Ala lie Ala Val Gly val Asn 
35 40 

<210> 199 
<211> 1437 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1) . . . (1437) 
<400> 199 

atg aag tac tct etc gec gca gec ctg att etc cag ggt aca act gta 48 
Met Lys Tyr Ser Leu Ala Ala Ala Leu lie Leu Gin Gly Thr Thr val 
15 10 15 

ctt ggc age ctt etc ccc gtt cac ttc aag gca ccc age cct tec cac 96 
Leu Gly ser Leu Leu Pro val His Phe Lys Ala Pro Ser Pro Ser His 
20 25 30 

ttc etc gac att gtc aac aat ggc aca tac gat ctg ggc tgc cga cca 144 
Phe Leu Asp lie Val Asn Asn Gly Thr Tyr Asp Leu Gly cys Arg Pro 
35 40 45 

aag get gta cca cat gag gac ggc cac ttt gag ctt cat get etc ctg 192 
Lys Ala val Pro His Glu Asp Gly His Phe Glu Leu His Ala Leu Leu 
50 55 60 



ace gag gag caa att gee cac etc gaa agg gaa tat gag cac tct gag 
Thr Glu Glu Gin lie Ala His Leu Glu Arg Glu Tyr Glu His Ser Gly 
65 70 75 80 



cca ate ggc act ggt gac agg tgg caa ggt ggt gee gtc aca cct tea 

Pro lie Gly Thr Gly Asp Arg Trp Gin Gly Gly Ala Val Thr Pro ser 
100 105 110 

ggt ctt gga ace aaa get gcg gga tea aca gtc age tec ate atg aac 

Gly Leu Gly Thr Lys Ala Ala Gly ser Thr val ser ser lie Met Asn 
115 120 125 



240 



gag ate tct etc cac cga cgc gac etc age aag agg get gec gac gca 288 
Glu lie ser Leu His Arg Arg Asp Leu Ser Lys Arg Ala Ala Asp Ala 
85 90 95 



336 



384 



cct ace gag ate aac teg gca ate aag ggt etc gtt aac ggt tat ggt 432 

pro Thr Glu lie Asn ser Ala lie Lys Gly Leu Val Asn Gly Tyr Gly 
130 135 140 

ate aac ace att act ctg cca tac aag act ttc cag ggt get acg cag 480 

lie Asn Thr lie Thr Leu Pro Tyr Lys Thr Phe Gin Gly Ala Thr Gin 

145 150 155 160 



ace get gga tac gtc ggt get ggt acg gac aag teg cag tac aag etc 528 
Thr Ala Gly Tyr val Gly Ala Gly Thr Asp Lys ser Gin Tyr Lys Leu 
165 170 175 



tac etc agt get ggc atg cac gee cgt gag cga ggt ggt ccc gat cag 576 
Tyr Leu Ser Ala Gly Met His Ala Arg Glu Arg Gly Gly Pro Asp Gin 
180 185 190 

etc att tac tgg ate tec gac ttg ctt get gec aac aag get gga acc 624 
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Leu He Tyr Trp He ser Asp Leu Leu Ala Ala Asn Lys Ala Gly Thr 
195 . 200 205 

ggt etc aca tac ggc agg aag acc tac acc aac gee cag gtc aag age 672 
Gly Leu Thr Tyr Gly Arg Lys Thr Tyr Thr Asn Ala Gin Val Lys ser 
210 215 220 

gtt etc get gec ggt att gtc ttc ttc ccc ctt gtc aac cct gac gga 720 
val Leu Ala Ala Gly lie val Phe Phe Pro Leu val Asn Pro Asp Gly 
225 230 235 240 

gtt gee tac gat caa tec tct ggc tec etc tgg cgc aag aac cga aac 768 
Val Ala Tyr Asp Gin Ser Ser Gly Ser Leu Trp Arg Lys Asn Arg Asn 
245 250 255 

act cgc tec ggc aca age ggc gca tec gtc ggt gtc gat ate aac cgc 816 
Thr Arg ser Gly Thr Ser Gly Ala Ser Val Gly val Asp lie Asn Arg 
260 265 270 

aac ttt gat ttc etc tgg aac ttc aag aag ttc ttc gac cca tec acc 864 
Asn Phe Asp Phe Leu Trp Asn Phe Lys Lys Phe Phe Asp Pro Ser Thr 
275 280 285 

teg cct get tec acc teg ccc agt teg gag get ttt tac ggc act gee 912 
ser Pro Ala ser Thr ser Pro ser ser Glu Ala Phe Tyr Gly Thr Ala 
290 295 300 

gee gca tct gag ccc gag acc aag aac cac ate age ate tac gac age 960 
Ala Ala ser Glu Pro Glu Thr Lys Asn His lie Ser lie Tyr Asp ser 
305 310 315 320 

ttc ccc aag ate agg tgg ttc atg gat ate cac tct get act ggt gac 1008 
Phe Pro Lys lie Arg Trp Phe Met Asp lie His Ser Ala Thr Gly Asp 
325 330 335 

ate eta tac aac tgg ggt gac gac gag aca cag tec aca aac age get 1056 
lie Leu Tyr Asn Trp Gly Asp Asp Glu Thr Gin ser Thr Asn ser Ala 
340 345 350 

atg aac ttc ctt aac act get tat gac gga aag aga ggt cgt ate ggc 1104 
Met Asn Phe Leu Asn Thr Ala Tyr Asp Gly Lys Arg Gly Arg lie Gly 
355 360 365 

gac age aca tac aag gag tac atg ccc tct gee gat gtc acc ggc ate 1152 
Asp Ser Thr Tyr Lys Glu Tyr Met Pro Ser Ala Asp Val Thr Gly lie 
370 375 380 



aag age gtt gee tec aag acg get get get gtg gee get gta ggt gga 1200 
Lys ser val Ala Ser Lys Thr Ala Ala Ala val Ala Ala val Gly Gly 
385 390 395 400 



cgt tea tac aca tec atg caa tec gtt ggt etc tac gee act tec ggt 1248 
Arg ser Tyr Thr ser Met Gin Ser Val Gly Leu Tyr Ala Thr ser Gly 
405 410 415 

gee teg gat gac tac gee gee age cgc gtg tac gee aaa tec ggt get 1296 
Ala ser Asp Asp Tyr Ala Ala ser Arg val Tyr Ala Lys Ser Gly Ala 
420 425 430 

aac aag gtc ttt ggc ttc acc atg gag ttt gga tac gca acc aac ttt 1344 
Asn Lys val Phe Gly Phe Thr Met Glu Phe Gly Tyr Ala Thr Asn Phe 
435 440 445 

tac ccc act etc acc gag ttc aac cag aac ate ctt gac acc aat get 1392 
Tyr pro Thr Leu Thr Glu Phe Asn Gin Asn lie Leu Asp Thr Asn Ala 
450 455 460 

ggt ttc atg gat tgg gca ctt get gee att get gtt gga gtt aac 1437 
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Gly Phe Met Asp Trp Ala Leu Ala Ala lie Ala val Gly val Asn 
465 470 475 



<210> 200 
<211> 479 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (1)...(18) 

<221> DOMAIN 

<222> (124) . . . (344) 

<223> zinc carboxypeptidase 

<400> 200 

Met Lys Tyr Ser Leu Ala Ala Ala Leu lie Leu Gin Gly Thr Thr Val 

1 5 10 15 

Leu Gly Ser Leu Leu Pro val His Phe Lys Ala Pro Ser Pro Ser His 

20 25 30 

Phe Leu Asp lie Val Asn Asn Gly Thr Tyr Asp Leu Gly Cys Arg Pro 

35 40 45 

Lys Ala Val Pro His Glu Asp Gly His Phe Glu Leu His Ala Leu Leu 

50 55 60 

Thr Glu Glu Gin lie Ala His Leu Glu Arg Glu Tyr Glu His Ser Gly 
65 70 75 80 

Glu lie ser Leu His Arg Arg Asp Leu ser Lys Arg Ala Ala Asp Ala 

85 90 95 

Pro lie Gly Thr Gly Asp Arg Trp Gin Gly Gly Ala Val Thr Pro Ser 

100 ~ 105 110 

Gly Leu Gly Thr Lys Ala Ala Gly ser Thr val Ser Ser lie Met Asn 

115 120 125 

Pro Thr Glu lie Asn Ser Ala lie Lys Gly Leu Val Asn Gly Tyr Gly 

130 135 140 

lie Asn Thr lie Thr Leu Pro Tyr Lys Thr Phe Gin Gly Ala Thr Gin 
145 150 155 160 

Thr Ala Gly Tyr val Gly Ala Gly Thr Asp Lys ser Gin Tyr Lys Leu 

165 170 175 

Tyr Leu Ser Ala Gly Met His Ala Arg Glu Arg Gly Gly Pro Asp Gin 

180 185 190 

Leu lie Tyr Trp lie Ser Asp Leu Leu Ala Ala Asn Lys Ala Gly Thr 

195 200 205 

Gly Leu Thr Tyr Gly Arg Lys Thr Tyr Thr Asn Ala Gin val Lys ser 

210 215 220 

Val Leu Ala Ala Gly lie val Phe Phe Pro Leu val Asn Pro Asp Gly 
225 230 235 240 

val Ala Tyr Asp Gin Ser Ser Gly Ser Leu Trp Arg Lys Asn Arg Asn 

245 250 255 

Thr Arg ser Gly Thr ser Gly Ala ser val Gly val Asp lie Asn Arg 

260 265 270 

Asn Phe Asp Phe Leu Trp Asn Phe Lys Lys Phe Phe Asp Pro Ser Thr 

275 280 285 

Ser Pro Ala Ser Thr ser Pro Ser Ser Glu Ala Phe Tyr Gly Thr Ala 

290 295 300 

Ala Ala Ser Glu Pro Glu Thr Lys Asn His lie Ser lie Tyr Asp Ser 
305 310 315 320 

Phe pro Lys lie Arg Trp Phe Met Asp lie His Ser Ala Thr Gly Asp 

325 330 335 

lie Leu Tyr Asn Trp Gly Asp Asp Glu Thr Gin Ser Thr Asn Ser Ala 

340 345 350 

Met Asn Phe Leu Asn Thr Ala Tyr Asp Gly Lys Arg Gly Arg He Gly 

355 360 365 

Asp ser Thr Tyr Lys Glu Tyr Met Pro ser Ala Asp val Thr Gly lie 

370 375 380 

Lys ser Val Ala Ser Lys Thr Ala Ala Ala val Ala Ala val Gly Gly 



385 



390 



395 
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Arg Ser Tyr Thr Ser Met Gin Ser Val Gly Leu Tyr Ala Thr Ser Gly 

405 410 415 

Ala Ser Asp Asp Tyr Ala Ala ser Arg val Tyr Ala Lys Ser Gly Ala 

420 425 430 

Asn Lys val Phe Gly Phe Thr Met Glu Phe Gly Tyr Ala Thr Asn Phe 

435 440 445 

Tyr Pro Thr Leu Thr Glu Phe Asn Gin Asn lie Leu Asp Thr Asn Ala 

450 455 460 

Gly Phe Met Asp Trp Ala Leu Ala Ala lie Ala Val Gly val Asn 
465 470 475 

<210> 201 
<211> 3380 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1001) ... (1592) 
<223> Exon 

<221> CDS 

<222> (1641) ... (2380) 
<223> Exon 

<221> misc_feature 
<222> (1)...(3380) 
<223> n = A,T,C or G 

<400> 201 

tagctggaat ctctttacat tttatgttgt taaatgcgat ttgggcttct tgtttggtga 60 

tttcgtttgt cactttcgtt gcttttgaaa tcgagtgcca ttgcccaaca gtagggttga 120 

tcatgaatgt gtagttcccg ccttgtactt tcttgctacc aggttcattg tgtagaagta 180 

aatgtatgta ggaagccagt cgtgaagttt tgaatactag gaacaattta ctatggggca 240 

atcgaaagcc tgtttgttac aggaatgtaa gagaggggct gggatacatg ctcaaatagg 300 

cgagttggcc aagcatgcag aacaagcgtg cttacggtac ttgtgttcca aaaccttata 360 

catgactgtg agtcctgttc gccggtatgc cttttgaata agcttccaat tctgcttgct 420 

gtgttcatac gcgtgaaact tgcaaaacat cgtagaccgt agagacgtag ctcaatgcga 480 

cgtcatcaaa gcaccgatat cgtctcttga ggagcatcat gttgaaacat catttgtctc 540 

tcaagaaaaa gaacacgcag gtttccaatg atctttggaa tcaagcatga ggctacagaa 600 

tagctatgga acaggaattt tgtacggctt ttcaacggct ttcgacggga tcagcaatat 660 

acccgggggc tgagggggag ttgcataccc gacctgcctt gctccttggc gatgcgtcta 720 

gatcaggaag ctgggggtac ataagtatac acaagcctgg gcatcgcctt ggctagcggg 780 

cgaacgacgc tccacctact gaatatgatt ccagtgatgc aaatgaacac ggcaatgctg 840 

tgcgagctag catgacagtt ccatggcgac attcgattat tgcaccgagc ttcccgacgc 900 

gcagataagg ttagaacagg ggtccaaagt catatttaag aagtgtatat gatgttgtaa 960 

tgacttgtgt gttgtgtttg ttaactctcc gaacttcaaa atg aga ttg tea aag 1015 

Met Arg Leu Ser Lys 



ttg gtg gtg gcc get caa ttg gca gca gcg tct cct ttg gca cac gac 1063 
Leu val val Ala Ala Gin Leu Ala Ala Ala ser Pro Leu Ala His Asp 
10 15 20 

get age tct gtg tct cgc agt gcc aac cca age tac gat ggc tac caa 1111 
Ala ser ser val ser Arg Ser Ala Asn Pro ser Tyr Asp Gly Tyr Gin 
25 30 35 

ate tac tec att acg cca tct tct gcc gaa gaa get cat gat ate aac 1159 
lie Tyr Ser lie Thr Pro Ser Ser Ala Glu Glu Ala His Asp lie Asn 
40 45 50 

aag cgc ttc tec aac tac cac act cac ccg att cgc aac acc ctg tea 1207 
Lys Arg Phe ser Asn Tyr His Thr His Pro lie Arg Asn Thr Leu ser 
55 60 65 

gtt get att cca ccc gag gag att gac tct ttt cgt gca ctg ggt ttg 1255 
val Ala lie Pro Pro Glu Glu lie Asp ser Phe Arg Ala Leu Giy Leu 
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70 75 80 85 

aac get cgc ctg gtg aac teg gat ctg ggc aag tac att cgc tct acc 
Ala Arg Leu val Asn ser Asp Leu Gly Lys Tyr lie Arg Ser Thr 



Asn 



90 



95 



100 



gac aag gaa gec gta tac aag cgt gac ttg cat gca acg got cag etc 
Asp Lys Glu Ala val Tyr Lys Arg Asp Leu His Ala Thr Gly Gin Leu 
105 110 115 

ccg gac ctg teg tgg ttc gac act tac cat get tat tec gac cac ctt 
Pro Asp Leu Ser Trp Phe Asp Thr Tyr His Ala Tyr Ser Asp His Leu 
120 125 130 

cag tac tgg gac gac ctt gtt gcg gcg ttc cct ggt aac tct gag aag 
Gin Tyr Trp Asp Asp Leu val Ala Ala Phe Pro Gly Asn Ser Glu Lys 
135 140 145 

ttt teg att ggc cag agt tat gag aac egg aca att tgg gcg ttc cat 
Phe ser lie Gly Gin ser Tyr Glu Asn Arg Thr lie Trp Ala Phe His 
150 155 160 165 

ttg ttt ggt gac aag age act gaa get gca acg caa gaa aag ccc att 
Leu Phe Gly Asp Lys Ser Thr Glu Ala Ala Thr Gin Glu Lys Pro lie 
170 175 180 

att ctt tgg cat gee aca gtt cac gca aga gaa tgg ate tec act atg 
lie Leu Trp His Ala Thr Val His Ala Arg Glu Trp lie Ser Thr Met 
185 190 " 195 

g gtaagcagaa caegcatgag aaaaaggaat actagctaac gctcccag tc ate gag 

Val lie Glu 
200 

tac eta gee tac cag ctt att gac ggg tac caa aaa ggc gat gca aat 
Tyr Leu Ala Tyr Gin Leu lie Asp Gly Tyr Gin Lys Gly Asp Ala Asn 



205 



210 



215 



gtg act agt ttt ctg gac cac tac gac ttc tac etc gtc ccc ttc cac 
Val Thr Ser Phe Leu Asp His Tyr Asp Phe Tyr Leu val Pro Phe His 
220 225 230 

aac cca gac ggc ttc teg tac aca caa acc aac gac cga eta tgg cgc 
Asn Pro Asp Gly Phe ser Tyr Thr Gin Thr Asn Asp Arg Leu Trp Arg 
235 240 245 

aag aac egg cag ccg cgc ccc caa eta aac acg gee tgt gtc ggc acc 
Lys Asn Arg Gin Pro Arg Pro Gin Leu Asn Thr Ala cys val Gly Thr 
250 255 260 

gac ggc aac cgc aac tgg aag ttt gaa tgg gac gec acg cct cca gac 
Asp Gly Asn Arg Asn Trp Lys Phe Glu Trp Asp Ala Thr Pro Pro Asp 
265 " 270 275 280 

ggt ggt tea acg ccc aat ccg tgc gga gag acg tac cgt ggc gaa gee 
Gly Gly Ser Thr Pro Asn Pro cys Gly Glu Thr Tyr Arg Gly Glu Ala 
285 290 295 

gee ggc gac aca ccc gag aat caa gee atg gac gga etc tct get aag 
Ala Gly Asp Thr Pro Glu Asn Gin Ala Met Asp Gly Leu Ser Ala Lys 
300 305 310 

ctt tec age acg ggc get ggc ate egg tec ttc ate gac ttc cac teg 
Leu ser ser Thr Gly Ala Gly lie Arg Ser Phe lie Asp Phe His ser 



315 



320 



325 



tac age cag ctt ate etc act ccc tgg ggt ttc teg tgc gac ccg etc 
Tyr ser Gin Leu lie Leu Thr Pro Trp Gly Phe Ser cys Asp Pro Leu 
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1303 



1351 



1399 



1447 



1495 



1543 



1591 



1648 



1696 



1744 



1792 



1840 



1888 



1936 



1984 



2032 



2080 
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330 

ccc gaa acg ctt 
Pro Glu Thr Leu 
345 

get ate cag gcg 
Ala He Gin Ala 



335 



10336256.txt 
340 



ggc tgt 
Gly Cys 



cat get 
His Ala 



eag gac 
Gin Asp 
410 

ccg acg 
Pro Thr 
425 

gtt tgg 
Val Trp 



cag att 
Gin He 
380 

gtg cat 
Val His 
395 

gcg gca 
Ala Ala 



gtc aag 
Val Lys 



gat aac 
Asp Asn 



ccc cgt atg etc gag gta gca ggc ggc act gec aga 
pro Arg Met Leu Glu Val Ala Gly Gly Thr Ala Arg 
350 355 360 

ggc age gcg cga aac gtc acg tac gag ttt ggg cct 
Gly ser Ala Arg Asn Val Thr Tyr Glu Phe Gly Pro 
365 370 375 

ctg tac ttc tec acg ggc aac teg aga gac cac cac 
Leu Tyr Phe Ser Thr Gly Asn Ser Arg Asp His His 
385 390 

ggc gcg gcg cac teg tgg act atg gag ctg age ccc 
Gly Ala Ala His ser Trp Thr Met Glu Leu ser Pro 
400 405 

gqa ggc ggg ttt gtt ctg ccg cct gaa etc att tgg 
Gly Gly Gly Phe val Leu Pro Pro Glu Leu lie Trp 
415 420 

gag cag tgg gcg ggc cag ttg tgg ttg ttg aat gat 
Glu Gin Trp Ala Gly Gin Leu Trp Leu Leu Asn Asp 
430 435 440 

tgagcttttg gtgcaatggc acaggaatat catgeactgt 



2128 



2176 



2224 



2272 



2320 



2368 



2420 



tggatggcat 
ggctcttgaa 
cttgacctat 
ctcatgtcct 
acaggtttca 
gtannnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nncatcatag 
tcatcagaca 
agactccatt 
atcgcccaaa 
tcgaaaatct 
acgaggttct 
atttggatct 



atttgectag 
geattgeaga 
aagcagtgcc 
catgtcctca 
acattatatc 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
gcgtcatgtg 
gagactatga 
aggggtagtc 
ggacgatttc 
ctcagacgat 
ggtgtagtga 
gcaagtgcag 



attggctacg 
tgttcaagtg 
ttatacccac 
ttgtcccaac 
tatttaaatg 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
gcgtgaggag 
gcttcatccg 
agtgcatact 
gaaaagecca 
gagtacttgt 
acgacaagaa 
tctcgaaaat 



agatagatgc 
atgtgtttat 
atcttcctct 
tcacagttac 
cgagacagtg 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
aaacactaaa 
aacatgeggt 
ggattggagc 
agacctaatc 
gagcatgaaa 
getggtcgea 
etttaeggtc 



tatgaaacat 
gattggagta 
atccatatcg 
aaaatatcag 
gacagttagt 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
gttggacaca 
tetegtattg 
aagatcgaaa 
aacgagggtc 
tgcgaagaat 
ttgttgacgg 
aggctctcgt 



tctgtgaact 
agatctggag 
tcctcatgtc 
gagcacaagt 
aaatgaacag 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
nnnnnnnnnn 
agggcattgc 
atagatggtc 
ctgagtcatc 
gtatattgaa 
tgataatggc 
cgggttggag 
tggtggtgac 



<210> 202 
<211> 197 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 202 

Met Arg Leu ser Lys Leu val val Ala Ala Gin Leu Ala Ala Ala Ser 

15 10 15 

Pro Leu Ala His Asp Ala Ser Ser val ser Arg Ser Ala Asn Pro Ser 

20 25 30 

Tyr Asp Gly Tyr Gin lie Tyr ser lie Thr Pro Ser ser Ala Glu Glu 

35 40 45 

Ala His Asp lie Asn Lys Arg Phe Ser Asn Tyr His Thr His Pro lie 

50 55 60 

Arg Asn Thr Leu Ser Val Ala lie Pro Pro Glu Glu lie Asp ser Phe 
65 70 75 80 

Arg Ala Leu Gly Leu Asn Ala Arg Leu val Asn ser Asp Leu Gly Lys 

85 90 95 

Tyr lie Arg ser Thr Asp Lys Glu Ala val Tyr Lys Arg Asp Leu His 

100 105 110 

Ala Thr Gly Gin Leu Pro Asp Leu Ser Trp Phe Asp Thr Tyr His Ala 
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2480 
2540 
2600 
2660 
2720 
2780 
2840 
2900 
2960 
3020 
3080 
3140 
3200 
3260 
3320 
3380 
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115 120 125 

Tyr Ser Asp His Leu Gin Tyr Trp Asp Asp Leu val Ala Ala Phe Pro 

130 135 140 

Gly Asn Ser Glu Lys Phe Ser lie Gly Gin Ser Tyr Glu Asn Arg Thr 
145 150 155 160 

lie Trp Ala Phe His Leu Phe Gly Asp Lys ser Thr Glu Ala Ala Thr 

165 170 175 

Gin Glu Lys Pro He lie Leu Trp His Ala Thr val His Ala Arg Glu 

180 185 190 

Trp lie Ser Thr Met 
195 

<210> 203 
<211> 247 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 203 

Val lie Glu Tyr Leu Ala Tyr Gin Leu lie Asp Gly Tyr Gin Lys Gly 

15 10 15 

Asp Ala Asn val Thr ser Phe Leu Asp His Tyr Asp Phe Tyr Leu val 

20 25 30 

Pro Phe His Asn Pro Asp Gly Phe ser Tyr Thr Gin Thr Asn Asp Arg 

35 40 45 

Leu Trp Arg Lys Asn Arg Gin Pro Arg Pro Gin Leu Asn Thr Ala Cys 

50 55 ~ 60 

Val Gly Thr Asp Gly Asn Arg Asn Trp Lys Phe Glu Trp Asp Ala Thr 
65 70 75 80 

Pro Pro Asp Gly Gly ser Thr Pro Asn Pro Cys Gly Glu Thr Tyr Arg 

85 90 95 

Gly Glu Ala Ala Gly Asp Thr Pro Glu Asn Gin Ala Met Asp Gly Leu 

100 105 110 

ser Ala Lys Leu ser Ser Thr Gly Ala Gly lie Arg Ser Phe lie Asp 

115 120 125 

Phe His Ser Tyr ser Gin Leu lie Leu Thr Pro Trp Gly Phe Ser Cys 

130 135 140 

Asp Pro Leu Pro Glu Thr Leu Pro Arg Met Leu Glu val Ala Gly Gly 
145 150 155 160 

Thr Ala Arg Ala lie Gin Ala Gly Ser Ala Arg Asn val Thr Tyr Glu 

165 170 175 

Phe Gly Pro Gly Cys Gin lie Leu Tyr Phe ser Thr Gly Asn Ser Arg 

180 185 190 

Asp His His His Ala val His Gly Ala Ala His Ser Trp Thr Met Glu 

195 200 205 

Leu ser Pro Gin Asp Ala Ala Gly Gly Gly Phe Val Leu Pro Pro Glu 

210 215 220 

Leu lie Trp Pro Thr val Lys Glu Gin Trp Ala Gly Gin Leu Trp Leu 
225 230 235 240 

Leu Asn Asp val Trp Asp Asn 
245 

<210> 204 
<211> 1332 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 CATCC 48331) 

<220> 

<221> CDS 

<222> (1) . - - (1332) 

<400> 204 

atg aga ttg tea aag ttg gtg gtg gec get eaa ttg gca gca gcg tct 48 
Met Arg Leu ser Lys Leu vaT val Ala Ala Gin Leu Ala Ala Ala Ser 
15 10 15 

cct ttg gca cac gac get age tct gtg tct cgc agt gec aac cca age 96 
pro Leu Ala His Asp Ala Ser ser val ser Arg ser Ala Asn Pro Ser 
20 25 30 
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tac gat ggc tac caa ate tac tec att acg cca tct tct gec gaa gaa 144 
Tyr Asp Gly Tyr Gin lie Tyr Ser lie Thr Pro ser Ser Ala Glu Glu 
35 40 45 

get cat gat ate aac aag cgc ttc tec aac tac cac act cac ccg att 192 
Ala His Asp lie Asn Lys Arg Phe Ser Asn Tyr His Thr His Pro lie 
50 55 60 

cgc aac acc ctg tea gtt get att cca ccc gag gag att gac tct ttt 240 
Arg Asn Thr Leu Ser Val Ala lie Pro Pro Glu Glu lie Asp Ser Phe 
65 70 75 80 



cgt gca ctg ggt ttg aac get cgc ctg gtg aac teg gat ctg ggc aag 
Arg Ala Leu Gly Leu Asn Ala Arg Leu val Asn ser Asp Leu Gly Lys 
85 90 95 



288 



tac att cgc tct acc gac aag gaa gee gta tac aag cgt gac ttg cat 336 
Tyr lie Arg Ser Thr Asp Lys Glu Ala Val Tyr Lys Arg Asp Leu His 
100 105 110 

gca acg ggt cag etc ccg gac ctg teg tgg ttc gac act tac cat get 384 
Ala Thr Gly Gin Leu Pro Asp Leu ser Trp Phe Asp Thr Tyr His Ala 
115 120 125 

tat tec gac cac ctt cag tac tgg gac gac ctt gtt gcg gcg ttc cct 432 
Tyr ser Asp His Leu Gin Tyr Trp Asp Asp Leu val Ala Ala Phe Pro 
130 135 140 

ggt aac tct gag aag ttt teg att ggc cag agt tat gag aac egg aca 480 
Gly Asn ser Glu Lys Phe ser lie Gly Gin Ser Tyr Glu Asn Arg Thr 
145 150 155 160 

att tgg gcg ttc cat ttg ttt ggt gac aag age act gaa get gca acg 528 
lie Trp Ala Phe His Leu Phe Gly Asp Lys Ser Thr Glu Ala Ala Thr 
165 170 175 

caa gaa aag ccc att att ctt tgg cat gee aca gtt cac gca aga gaa 576 
Gin Glu Lys Pro lie lie Leu Trp His Ala Thr Val His Ala Arg Glu 
180 185 190 

tgg ate tec act atg gtc ate gag tac eta gee tac cag ctt att gac 624 
Trp lie Ser Thr Met val lie Glu Tyr Leu Ala Tyr Gin Leu lie Asp 
195 200 205 

ggg tac caa aaa ggc gat gca aat gtg act agt ttt ctg gac cac tac 672 
Gly Tyr Gin Lys Gly Asp Ala Asn Val Thr Ser Phe Leu Asp His Tyr 
210 215 220 

gac ttc tac etc gtc ccc ttc cac aac cca gac ggc ttc teg tac aca 720 
Asp Phe Tyr Leu val Pro Phe His Asn' Pro Asp Gly Phe Ser Tyr Thr 
225 230 235 240 

caa acc aac gac cga eta tgg cgc aag aac egg cag ccg cgc ccc caa 768 
Gin Thr Asn Asp Arg Leu Trp Arg Lys Asn Arg Gin Pro Arg Pro Gin 
245 250 255 

eta aac acg gee tgt gtc ggc acc gac ggc aac cgc aac tgg aag ttt 816 
Leu Asn Thr Ala cys val Gly Thr Asp Gly Asn Arg Asn Trp Lys Phe 
260 265 270 

gaa tgg gac gee acg cct cca gac ggt ggt tea acg ccc aat ccg tgc 864 
Glu Trp Asp Ala Thr Pro Pro Asp Gly Gly Ser Thr Pro Asn Pro cys 
275 280 285 

gga gag acg tac cgt ggc gaa gee gee ggc gac aca ccc gag aat caa 912 
Gly Glu Thr Tyr Arg Gly Glu Ala Ala Gly Asp Thr Pro Glu Asn Gin 
290 295 300 
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gcc atg gac gqa etc tct get aag ctt tec age acg ggc get ggc ate 960 

Ala Met Asp Gly Leu ser Ala Lys Leu Ser ser Thr Gly Ala Gly lie 

305 310 315 320 

egg tec ttc ate gac ttc cac teg tac age cag ctt ate etc act ccc 1008 

Arg Ser Phe lie Asp Phe His Ser Tyr Ser Gin Leu lie Leu Thr Pro 
325 330 335 

tgg ggt ttc teg tgc gac ccg etc ccc gaa acg ctt ccc cgt atg etc 1056 

Trp Gly Phe Ser Cys Asp Pro Leu Pro Glu Thr Leu Pro Arg Met Leu 
340 345 35~ 



gag gta gca ggc ggc act gcc aga get ate cag gcg ggc age gcg cga 
Glu Val Ala Gly Gly Thr Ala Arg Ala lie Gin Ala Gly Ser Ala Arg 
355 360 365 



1104 



aac gtc acg tac gag ttt gqg cct ggc tgt cag att ctg tac ttc tec 1152 
Asn Val Thr Tyr Glu Phe Gly Pro Gly Cys Gin He Leu Tyr* Phe Ser 
370 375 380 

acg ggc aac teg aga gac cac cac cat get gtg cat ggc gcg gcg cac 1200 
Thr Gly Asn Ser Arg Asp His His His Ala val His Gly Ala Ala His 
385 390 395 400 

teg tgg act atg gag ctg age ccc cag gac gcg gca gqa ggc gqg ttt 
ser Trp Thr Met Glu Leu ser Pro Gin Asp Ala Ala Gly Gly Gly Phe 
405 410 415 



1248 



gtt ctg ccg cct gaa etc att tgg ccg acg gtc aag gag cag tgg gcg 1296 
val Leu Pro Pro Glu Leu lie Trp Pro Thr Val Lys Glu Gin Trp Ala 
420 425 430 

ggc cag ttg tgg ttg ttg aat gat gtt tgg gat aac 1332 
Gly Gin Leu Trp Leu Leu Asn Asp val Trp Asp Asn 
435 440 

<210> 205 
<211> 444 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> DOMAIN 

<222> (124) . . . C340) 

<223> zinc carboxypeptidase 

<400> 205 

Met Arg Leu ser Lys Leu Val val Ala Ala Gin Leu Ala Ala Ala ser 

15 10 15 

Pro Leu Ala His Asp Ala ser ser Val ser Arg ser Ala Asn Pro ser 

20 25 30 

Tyr Asp Gly Tyr Gin lie Tyr ser lie Thr Pro ser ser Ala Glu Glu 

35 40 45 

Ala His Asp lie Asn Lys Arg Phe ser Asn Tyr His Thr His Pro lie 

50 55 60 

Arg Asn Thr Leu Ser Val Ala lie Pro Pro Glu Glu lie Asp ser Phe 
65 70 75 80 

Arg Ala Leu Gly Leu Asn Ala Arg Leu val Asn ser Asp Leu Gly Lys 

85 90 95 

Tyr lie Arg Ser Thr Asp Lys Glu Ala Val Tyr, Lys Arg Asp Leu His 

100 105 110 

Ala Thr Gly Gin Leu Pro Asp Leu ser Trp Phe Asp Thr Tyr His Ala 

115 120 125 

Tyr ser Asp His Leu Gin Tyr Trp Asp Asp Leu Val Ala Ala Phe Pro 

130 135 140 

Gly Asn Ser Glu Lys Phe ser lie Gly Gin ser Tyr Glu Asn Arg Thr 
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145 150 155 160 

lie Trp Ala Phe His Leu Phe Gly Asp Lys Ser Thr Glu Ala Ala Thr 

165 170 175 

Gin Glu Lys Pro lie lie Leu Trp His Ala Thr val His Ala Arg Glu 

180 185 190 

Trp lie Ser Thr Met Val lie Glu Tyr Leu Ala Tyr Gin Leu lie Asp 

195 200 205 

Gly Tyr Gin Lys Gly Asp Ala Asn val Thr ser Phe Leu Asp His Tyr 

210 215 220 

Asp Phe Tyr Leu Val Pro Phe His Asn Pro Asp Gly Phe Ser Tyr Thr 
225 230 235 240 

Gin Thr Asn Asp Arg Leu Trp Arg Lys Asn Arg Gin Pro Arg Pro Gin 

245 250 255 

Leu Asn Thr Ala cys Val Gly Thr Asp Gly Asn Arg Asn Trp Lys Phe 

260 265 ~ 270 

Glu Trp Asp Ala Thr Pro Pro Asp Gly Gly ser Thr Pro Asn Pro Cys 

275 280 285 

Gly Glu Thr Tyr Arg Gly Glu Ala Ala Gly Asp Thr Pro Glu Asn Gin 

290 295 300 

Ala Met Asp Gly Leu ser Ala Lys Leu ser ser Thr Gly Ala Gly lie 
305 310 315 320 

Arg Ser Phe lie Asp Phe His Ser Tyr Ser Gin Leu lie Leu Thr Pro 

325 330 335 

Trp Gly Phe Ser Cys Asp Pro Leu Pro Glu Thr Leu Pro Arg Met Leu 

340 345 350 

Glu val Ala Gly Gly Thr Ala Arg Ala lie Gin Ala Gly ser Ala Arg 

355 360 365 

Asn Val Thr Tyr Glu Phe Gly Pro Gly Cys Gin lie Leu Tyr Phe Ser 

370 375 380 

Thr Gly Asn ser Arg Asp His His His Ala Val His Gly Ala Ala His 
385 390 395 400 

ser Trp Thr Met Glu Leu ser Pro Gin Asp Ala Ala Gly Gly Gly Phe 

405 410 415 

Val Leu Pro Pro Glu Leu lie Trp Pro Thr Val Lys Glu Gin Trp Ala 

420 425 430 

Gly Gin Leu Trp Leu Leu Asn Asp Val Trp Asp Asn 
435 440 

<210> 206 
<211> 3999 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1265) ... (1549) 
<223> Exon 

<221> CDS 

<222> (1609) ... (1950) 
<223> Exon 

<221> CDS 

<222> (2001) ... (2999) 
<223> Exon 

<221> miscfeature 
<222> (1)...(3999) 
<223> n « A,T,C or G 

<400> 206 

cgtgccgagc gtttacttct tttttcctga gccaaaggga cgcagtttgg aggagctgga 60 

tgtcattttt gcgagtgcga atcagatggg ggttagtcct gtgaagagag cgagggagat 120 

ggagaagctg gtggggaggg agttggatga ggagattgcg agattttttg ggggtgatgt 180 

ggaggaggtt aggcggagga gcagagcttg agaggtggat tggaattttc gatgtgtagg 240 

cacgcgtgca ggttgattgt cgtgattttg acgtggcctt gggcggtact ttttttcatg 300 

cactctgccg gtgtaggtgg tgcccggcca tcttgacacg agtttccggt caacagcaag 360 

gttgtaccga gacggcttaa gttgggaaca tcaaatccat gcagcacgag ttgtactgca 420 
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aatccaataa caccctatcg cgatgatcga tagatggcga cctgccgact gcagctagcg 480 

ttacacaccg gcaatatcga tgtcgcgggg ggctgggtgc ctcattctcc tcttttgcaa 540 

cggtccaaaa cgccacaacg ctttcaacta cgccccaacc tccagattgg ggctacaact 600 

atgacgttga taagctttcc tcggctcaac gaacgacttg gcaagaggcc ttattccacc 660 

attgcgcata gcgagcttct tgtttgggta aggtgtgtga tttgatgtgc gtagactact 720 

cggacctcat tggagaaaac acacacaaat cgtcactctc tttcatcgat ggaaaaacac 780 

gccttagaca gcagtttcga tggctgaaaa attgcggcat aggttgcatc tttgactcga 840 

tgccttttgt cctaagccat aattagtaac cggtgataca aaatccaacc gcggcaaaca 900 

agttgtactt ctgaaagctc ttactagtat tgtcgcctta acgcggaact cgcaagatct 960 

tcatactcgt gttatcccgg ccaattgcaa tgaccagtac tactttgcag ttgcctgatt 1020 

cggattaaac ctacctgcac tggcctaccc acagatcgca tttggcctca catggagcca 1080 

gcccgccatg cagtgctcag ccatggcagg cggaaagaaa tgtacatagc cgcatcattg 1140 

catgttgtta aacggcttag cctcgtacgc attcagtgta tttaagaagg ccgagagaag 1200 

cggccttctc ggcaagcccg ctgcttaagc cttggtcatt cttcttcacg acaagctatt 1260 

cacc atg gcg cgc ttc acc cag att gtt get gtc ttg gca gca gcg acg 1309 
Met Ala Arg Phe Thr Gin lie Val Ala val Leu Ala Ala Ala Thr 
1 5 10 15 

etc agt cat get cgc aag cca ttc ate act gag cgt cag gtc ccg get 1357 
Leu Ser His Ala Arg Lys Pro Phe lie Thr Glu Arg Gin val Pro Ala 
20 25 30 

gac ccc act ggc gtc aca acc ate aag tct get cag ggt gec gag att 1405 
Asp Pro Thr Gly Val Thr Thr lie Lys Ser Ala Gin Gly Ala Glu lie 
35 40 45 

cgc tac aag cag cct gga aag gcg gga gtt tgc gag act act gaa ggt 1453 
Arg Tyr Lys Gin Pro Gly Lys Ala Gly Val Cys Glu Thr Thr Glu Gly 
50 55 60 

gtt gac gat tat gec ggt tac ate agt etc aat cct act acc aac atg 1501 
val Asp Asp Tyr Ala Gly Tyr lie ser Leu Asn Pro Thr Thr Asn Met 
65 70 75 

ttc ttt tgg ttc ttc gag gcg cgt gaa aac ccc tec gaa aag ccg ttg 1549 
Phe Phe Trp Phe Phe Glu Ala Arg Glu Asn Pro ser Glu Lys Pro Leu 
80 85 90 95 

gcaagtacaa cctatatttc agctcagaat teggtagcag attctaactt tgtttccag 1608 
aca ctt tgg ttg aat ggt gga cca gga agt gac teg etc ate ggt etc 1656 
Thr Leu Trp Leu Asn Giy Gly Pro Gly ser Asp Ser Leu lie Gly Leu 
100 105 110 

ttc caa gaa cac ggc cca tgt aat gtc act gag gat ttg aag aca caa 1704 
Phe Gin Glu His Gly Pro cys Asn Val Thr Glu Asp Leu Lys Thr Gin 
115 120 125 

ttg aat cct tat tea tgg aac gag cac age aac atg etc tac etc teg 1752 
Leu Asn Pro Tyr ser Trp Asn Glu His Ser Asn Met Leu Tyr Leu ser 
130 135 140 

cag cct gtt ggt gta ggc ttc tec tac gag acc aca gaa acc gac gcg 1800 
Gin Pro val Gly val Gly Phe ser Tyr Glu Thr Thr Glu Thr Asp Ala 
145 150 155 

gac ggt cga tac teg ctt gtt gat ccc gat acc aca aac act acc gat 1848 
Asp Gly Arg Tyr Ser Leu val Asp Pro Asp Thr Thr Asn Thr Thr Asp 
160 165 170 175 



get gca gec ate ggt gcg tgg cac att etc cag get ttc ttg gac ctg 1896 
Ala Ala Ala lie Gly Ala Trp His lie Leu Gin Ala Phe Leu Asp Leu 
180 185 190 



age ccc cag etc gac ccg gat ate act aac ttt aca ttc aat ctt tgg 1944 
ser pro Gin Leu Asp pro Asp lie Thr Asn Phe Thr Phe Asn Leu Trp 
195 200 205 

act gag aggttagtga ttcagcaaca agactgaaaa egtattgetc accagtttct 2000 
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age tac gga gga cat tac ggc ccc gqt ttc tac aac tac ttc tac caa 
Ser Tyr Gly Gly His Tyr Gly Pro Gly Phe Tyr Asn Tyr Phe Tyr Gin 
210 215 220 225 



gtt gac ggc gtc gag tac ggc gag gtg cgc gag tac ggc aat ttc tec 
Val Asp Gly val Glu Tyr Gly Glu val Arg Glu Tyr Gly Asn Phe ser 
450 455 460 465 



2048 



caa aat gag aag ate aag aac ggc tct tec cct ggt gtc gag att cgc 2096 
Gin Asn Glu Lys lie Lys Asn Gly Ser ser Pro Gly Val Glu lie Arg 
230 235 240 

atg gac act etc ggt ata ate aac gga att gtc gat gag cag ate cag 2144 
Met Asp Thr Leu Gly lie lie Asn Gly lie val Asp Glu Gin lie Gin 
245 250 255 

gee cct tac tac ccc gag ttt get gtc aac aac acc tat ggc ate aaa 2192 
Ala Pro Tyr Tyr Pro Glu Phe Ala Val Asn Asn Thr Tyr Gly lie Lys 
260 265 270 

gca gtt aac gac acg gtt tac act ttc atg aag aac gee tac tac atg 2240 
Ala Val Asn Asp Thr val Tyr Thr Phe Met Lys Asn Ala Tyr Tyr Met 
275 280 285 

cca gaa ggc tgc cac gat caa ate gaa tac tgc aag caa tec gac cgc 2288 
Pro Glu Gly Cys His Asp Gin lie Glu Tyr Cys Lys Gin Ser Asp Arg 
290 295 300 305 

acc acc caa gac ggc tat eta act tgt tea tec gca acc aac etc tgc 2336 
Thr Thr Gin Asp Gly Tyr Leu Thr cys Ser Ser Ala Thr Asn Leu cys 
310 315 320 

cga teg etc gtc gaa gag cca tat tac gca ttt ggc ggg cgt ggc gtc 2384 
Arg Ser Leu Val Glu Glu Pro Tyr Tyr Ala Phe Gly Gly Arg Gly val 
325 330 335 

tac gac ate cgc cat ccc tac gac gac cct acg ccc ccc gac tat ttc 2432 
Tyr Asp lie Arg His Pro Tyr Asp Asp Pro Thr Pro Pro Asp Tyr Phe 
340 345 350 

gag tec ttc ctg aac ctg gee tea acc caa gaa gee ate ggc gta aac 2480 
Glu Ser Phe Leu Asn Leu Ala Ser Thr Gin Glu Ala lie Gly val Asn 
355 360 365 

ate aac tac acg age acc aac gec cgc aac gtg tec etc ggc ttc agt 2528 
lie Asn Tyr Thr ser Thr Asn Ala Arg Asn val Ser Leu Gly Phe Ser 
370 375 380 385 

cgc acc ggc gac ttc gtc ttc ccc aac ttc etc gag gac etc gaa gaa 2576 
Arg Thr Gly Asp Phe val Phe Pro Asn Phe Leu Glu Asp Leu Glu Glu 
390 395 400 

ate etc gee tac ggc gtc cgc gtc gee etc etc tac ggc gac gca gac 2624 
lie Leu Ala Tyr Gly Val Arg val Ala Leu Leu Tyr Gly Asp Ala Asp 
405 410 415 



tac ate tgc aac tgg ttc ggc ggc gaa gee gtc tct ctg gee gtc aac 2672 
Tyr lie cys Asn Trp Phe Gly Gly Glu Ala Val Ser Leu Ala Val Asn 
420 425 430 



ttc acg cac gee gee gac ttc cgc tec gcg ggc tac acg ccc ttt etc 2720 
Phe Thr His Ala Ala Asp Phe Arg ser Ala Gly Tyr Thr Pro phe Leu 
435 440 445 



2768 



ttc acc cgc ate tac gag gee ggc cac gag gtc ccg tat tac cag cct 2816 
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Phe Thr Arg lie Tyr Glu Ala Gly His Glu val Pro Tyr Tyr Gin Pro 
470 475 480 

gaa get agt ctg gag cat ttt agg cgc gtc ctg cat cat gtc gtt gtt 2864 
Glu Ala Ser Leu Glu His Phe Arg Arg val Leu His His Val Val Val 
485 490 495 



gcg gat ggg age cag gtg gtc acg agt gat tac aag acg aat ggc acc 
Ala Asp Gly Ser Gin val val Thr ser Asp Tyr Lys Thr Asn Gly Thr 
500 505 510 



2912 



gec aag gcg acg cat aca gag gag ttt gtc ccg ttg ccg ccg acg agt 2960 
Ala Lys Ala Thr His Thr Glu Glu Phe Val Pro Leu Pro Pro Thr Ser 
515 520 525 



acg ccg agt get get agt agg gtg agg agg gqa teg gtg tagattggee 3009 
Thr Pro ser Ala Ala ser Arg Val Arg Arg Gly Ser Val 
530 535 ~ 540 



gtgggggcgg tgagacgggt gatgaagttt agagecttgt gtgaggcatt gatgtatgac 3069 

gttaatgact tgaaatgaaa gtaattgaat catgagttca gaggaaatac tgcttgtcta 3129 

ctgttataag aegtctgaaa tgagtaggtt tgaccctttt accatttgea caatcttttc 3189 

tttcgtgtgc acattgettt ttgtaaactt gttttggctt tcttttaaga gtatcacgcc 3249 

ttgttgccga ctgtaccgac gcgtttactt ggcaaatgaa agtcgtttcg aggaaagcta 3309 

ggtccgattg attactgttt acttcccttt ccgatcgttc tggatnnnnn nnnnnnnnnn 3369 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 3429 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 3489 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 3549 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnncccccac 3609 

caaactcaca cacctctccc atcttatcat acaatggctc aacgcagcgc tactctatta 3669 

gcttcaaatg aattagatat teagcttgeg atctctttaa ttaattctaa gcagattcta 3729 

agtaatcgga gtgctgctgc tatctacaac gtgtttaaat gaacgatccg ccgccaacgc 3789 

gctggtgtcc ctgcgcgacg tgattgccag cctaacttaa agaagctaac ctagctagaa 3849 

gaggaggtaa ttgttagcta tatactcaat ctagattagc gtggattcgc gcctacgtac 3909 

gcagccgtgc gegatatage taataagctg ctagctacgc gtagtagagg aegegttaga 3969 

gttaactagc cgtctacctt tattaagegt 3999 

<210> 207 
<211> 95 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 207 

Met Ala Arg Phe Thr Gin lie val Ala val Leu Ala Ala Ala Thr Leu 

1 ~ 5 10 15 

ser His Ala Arg Lys Pro Phe lie Thr Glu Arg Gin Val Pro Ala Asp 

20 25 30 

Pro Thr Gly Val Thr Thr lie Lys ser Ala Gin Gly Ala Glu lie Arg 

35 40 45 

Tyr Lys Gin Pro Gly Lys Ala Gly val Cys Glu Thr Thr Glu Gly Val 

50 55 60 

Asp Asp Tyr Ala Gly Tyr lie ser Leu Asn Pro Thr Thr Asn Met Phe 
65 70 75 80 

Phe Trp Phe Phe Glu Ala Arg Glu Asn Pro Ser Glu Lys Pro Leu 
85 90 95 

<210> 208 
<211> 114 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 208 

Thr Leu Trp Leu Asn Gly Gly Pro Gly Ser Asp Ser Leu lie Gly Leu 

15 10 15 

phe Gin Glu His Gly Pro Cys Asn val Thr Glu Asp Leu Lys Thr Gin 

20 25 30 

Leu Asn Pro Tyr ser Trp Asn Glu His ser Asn Met Leu Tyr Leu ser 
35 40 45 
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Gin Pro val Gly val Gly Phe Ser Tyr Glu Thr Thr Glu Thr Asp Ala 

50 55 60 

Asp Gly Arg Tyr ser Leu Val Asp Pro Asp Thr Thr Asn Thr Thr Asp 
65 70 75 80 

Ala Ala Ala lie Gly Ala Trp His lie Leu Gin Ala Phe Leu Asp Leu 

85 90 95 

Ser Pro Gin Leu Asp Pro Asp lie Thr Asn Phe Thr Phe Asn Leu Trp 
100 105 110 

Thr Glu 

<210> 209 
<211> 333 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 209 

Ser Tyr Gly Gly His Tyr Gly Pro Gly Phe Tyr Asn Tyr Phe Tyr Gin 

15 10 15 

Gin Asn Glu Lys lie Lys Asn Gly ser Ser Pro Gly Val Glu lie Arg 

20 25 30 

Met Asp Thr Leu Gly lie He Asn Gly lie Val Asp Glu Gin lie Gin 

35 40 45 

Ala Pro Tyr Tyr Pro Glu Phe Ala val Asn Asn Thr Tyr Gly lie Lys 

50 55 60 

Ala val Asn Asp Thr Val Tyr Thr Phe Met Lys Asn Ala Tyr Tyr Met 
65 70 75 80 

Pro Glu Gly cys His Asp Gin lie Glu Tyr cys Lys Gin ser Asp Arg 

85 90 95 

Thr Thr Gin Asp Gly Tyr Leu Thr cys ser ser Ala Thr Asn Leu cys 

100 105 110 

Arg Ser Leu val Glu Glu Pro Tyr Tyr Ala Phe Gly Gly Arg Gly Val 

115 120 125 

Tyr Asp lie Arg His Pro Tyr Asp Asp Pro Thr Pro Pro Asp Tyr Phe 

130 135 140 

Glu ser Phe Leu Asn Leu Ala Ser Thr Gin Glu Ala lie Gly Val Asn 
145 150 155 160 

lie Asn Tyr Thr Ser Thr Asn Ala Arg Asn Val Ser Leu Gly Phe Ser 

165 170 175 

Arg Thr Gly Asp Phe val Phe Pro Asn Phe Leu Glu Asp Leu Glu Glu 

180 185 190 

lie Leu Ala Tyr Gly Val Arg val Ala Leu Leu Tyr Gly Asp Ala Asp 

195 200 205 

Tyr lie Cys Asn Trp Phe Gly Gly Glu Ala Val Ser Leu Ala val Asn 

210 215 220 

Phe Thr His Ala Ala Asp Phe Arg Ser Ala Gly Tyr Thr Pro Phe Leu 
225 230 235 240 

val Asp Gly Val Glu Tyr Gly Glu Val Arg Glu Tyr Gly Asn Phe ser 

245 250 255 

Phe Thr Arg lie Tyr Glu Ala Gly His Glu val Pro Tyr Tyr Gin Pro 

260 265 270 

Glu Ala ser Leu Glu His Phe Arg Arg val Leu His His val val val 

275 280 285 

Ala Asp Gly ser Gin val val Thr ser Asp Tyr Lys Thr Asn Gly Thr 

290 295 300 

Ala Lys Ala Thr His Thr Glu Glu Phe val Pro Leu Pro Pro Thr Ser 
305 310 315 320 

Thr pro ser Ala Ala ser Arg val Arg Arg Gly ser Val 
325 330 

<210> 210 
<211> 1626 
<212> DMA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1)...C1626) 
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<400> 210 

atg gcg cgc ttc acc cag att gtt get gtc ttg gca gca gcg acg etc 48 
Met Ala Arg Phe Thr Gin lie Val Ala Val Leu Ala Ala Ala Thr Leu 
15* 10 15 

agt cat get cgc aag cca ttc ate act gag cgt cag gtc ccg get gac 96 
Ser His Ala Arg Lys pro Phe lie Thr Glu Arg Gin Val Pro Ala Asp 
20 25 30 



ccc act ggc gtc aca acc ate aag tct get cag ggt gee gag att cgc 
Pro Thr Gly val Thr Thr lie Lys Ser Ala Gin Gly Ala Glu lie Arg 
35 40 45 



cgc atg gac act etc ggt ata ate aac gga att gtc gat gag cag ate 
Arg Met Asp Thr Leu Gly lie lie Asn Gly lie val Asp Glu Gin lie 
245 250 255 

cag gee cct tac tac ccc gag ttt get gtc aac aac acc tat ggc ate 
Gin Ala Pro Tyr Tyr Pro Glu Phe Ala val Asn Asn Thr Tyr Gly lie 

Page 202 



144 



tac aag cag cct gga aag gcg gga gtt tgc gag act act gaa ggt gtt 192 
Tyr Lys Gin Pro Gly Lys Ala Gly val cys Glu Thr Thr Glu Gly val 
50 55 60 

gac gat tat gee ggt tac ate agt etc aat cct act acc aac atg ttc 240 
Asp Asp Tyr Ala Gly Tyr lie Ser Leu Asn Pro Thr Thr Asn Met Phe 
65 70 75 80 

ttt tgg ttc ttc gag gcg cgt gaa aac ccc tec gaa aag ccg ttg aca 288 
Phe Trp Phe Phe Glu Ala Arg Glu Asn Pro Ser Glu Lys Pro Leu Thr 
85 90 95 

ctt tgg ttg aat ggt gga cca gga agt gac teg etc ate ggt etc ttc 336 
Leu Trp Leu Asn Gly Gly Pro Giy ser Asp ser Leu lie Gly Leu Phe 
100 105 110 

caa gaa cac ggc cca tgt aat gtc act gag gat ttg aag aca caa ttg 384 
Gin Glu His Gly Pro Cys Asn Val Thr Glu Asp Leu Lys Thr Gin Leu 
115 120 125 

aat cct tat tea tgg aac gag cac age aac atg etc tac etc teg cag 432 
Asn Pro Tyr ser Trp Asn Glu His ser Asn Met Leu Tyr Leu Ser Gin 
130 135 140 

cct gtt ggt gta ggc ttc tec tac gag acc aca gaa acc gac gcg gac 480 
Pro val Gly val Gly Phe ser Tyr Glu Thr Thr Glu Thr Asp Ala Asp 
145 150 155 160 

ggt cga tac teg ctt gtt gat ccc gat acc aca aac act acc gat get 528 
Gly Arg Tyr ser Leu val Asp Pro Asp Thr Thr Asn Thr Thr Asp Ala 
165 170 175 

gca gee ate ggt gcg tgg cac att etc cag get ttc ttg gac ctg age 576 
Ala Ala lie Gly Ala Trp His lie Leu Gin Ala Phe Leu Asp Leu ser 
180 185 190 

ccc cag etc gac ccg gat ate act aac ttt aca ttc aat ctt tgg act 624 
Pro Gin Leu Asp Pro Asp lie Thr Asn Phe Thr Phe Asn Leu Trp Thr 
195 200 205 

gag age tac gga gga cat tac ggc ccc ggt ttc tac aac tac ttc tac 672 
Glu ser Tyr Gly Giy His Tyr Gly Pro Gly Phe Tyr Asn Tyr Phe Tyr 
210 215 220 

caa caa aat gag aag ate aag aac ggc tct tec cct ggt gtc gag att 720 
Gin Gin Asn Glu Lys lie Lys Asn Gly ser ser Pro Gly val Glu lie 
225 230 235 240 



768 



816 
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260 265 270 

aaa gca gtt aac gac acg gtt tac act ttc atg aag aac gcc tac tac 864 
Lys Ala val Asn Asp Thr Val Tyr Thr Phe Met Lys Asn Ala Tyr Tyr 
275 280 285 

atg cca gaa ggc tgc cac gat caa ate gaa tac tgc aag caa tec gac 912 
Met Pro Glu Gly Cys His Asp Gin lie Glu Tyr cys Lys Gin ser Asp 
290 295 300 

cgc acc acc caa gac ggc tat eta act tgt tea tec gca ace aac etc 960 

" " ~* ~" ~" ' 3l\ - " - " " " - 



Arg Thr Thr Gin Asp Gly Tyr Leu Thr Cys Ser Ser Ala Thr Asn Leu 
305 310 315 320 

tgc cga teg etc gtc gaa gag cca tat tac gca ttt ggc ggg cgt ggc 
Cys Arg ser Leu Val Glu Glu Pro Tyr Tyr Ala Phe Gly Gly Arg Gly 
325 330 335 



ttc gag tec ttc ctg aac ctg gcc tea acc caa gaa gcc ate ggc gta 

Phe Glu Ser Phe Leu Asn Leu Ala ser Thr Gin Glu Ala lie Gly Val 
355 360 365 

aac ate aac tac acg age acc aac gcc cgc aac gtg tec etc ggc ttc 

Asn lie Asn Tyr Thr ser Thr Asn Ala Arg Asn val Ser Leu Gly Phe 
370 375 380 



gaa ate etc gcc tac ggc gtc cgc gtc gcc etc etc tac ggc gac gca 
Glu lie Leu Ala Tyr Gly val Arg val Ala Leu Leu Tyr Gly Asp Ala 
405 410 415 

gac tac ate tgc aac tgg ttc ggc ggc gaa gcc gtc tct ctg gcc gtc 
Asp Tyr lie cys Asn Trp Phe Gly Gly Glu Ala val Ser Leu Ala val 
420 425 430 

aac ttc acg cac gcc gcc gac ttc cgc tec gcg ggc tac acg ccc ttt 
Asn Phe Thr His Ala Ala Asp Phe Arg Ser Ala Gly Tyr Thr Pro Phe 
435 440 " 445 

etc gtt gac ggc gtc gag tac ggc gag gtg cgc gag tac ggc aat ttc 
Leu val Asp Gly Val Glu Tyr Gly Glu Val Arg Glu Tyr Gly Asn Phe 
450 455 460 

tec ttc acc cgc ate tac gag gcc ggc cac gag gtc ccg tat tac cag 
ser Phe Thr Arg lie Tyr Glu Ala Gly His Glu Val Pro Tyr Tyr Gin 
465 470 475 480 



gtt gcg gat ggg age cag gtg gtc acg agt gat tac aag acg aat ggc 
Val Ala Asp Gly ser Gin val val Thr ser Asp Tyr Lys Thr Asn Gly 
500 505 510 



1008 



gtc tac gac ate cgc cat ccc tac gac gac cct acg ccc ccc gac tat 1056 
Val Tyr Asp lie Arg His Pro Tyr Asp Asp Pro Thr Pro Pro Asp Tyr 
340 345 350 



1104 



1152 



agt cgc acc ggc gac ttc gtc ttc ccc aac ttc etc gag gac etc gaa 1200 
ser Arg Thr Gly Asp Phe Val Phe Pro Asn Phe Leu Glu Asp Leu Glu 
385 390 395 400 



1248 



1296 



1344 



1392 



1440 



cct gaa get agt ctg gag cat ttt agg cgc gtc ctg cat cat gtc gtt 1488 
Pro Glu Ala Ser Leu Glu His Phe Arg Arg val Leu His His val Val 
485 490 495 



1536 



acc gcc aag gcg acg cat aca gag gag ttt gtc ccg ttg ccg ccg acg 1584 
Thr Ala Lys Ala Thr His Thr Glu Glu Phe val Pro Leu Pro Pro Thr 
515 520 525 

agt acg ccg agt get get agt agg gtg agg agg gga teg gtg 1626 
ser Thr Pro Ser Ala Ala ser Arg Val Arg Arg Gly ser val 
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530 535 540 

<210> 211 
<211> 542 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (1)...(19) 

<221> DOMAIN 

<222> (52) . . . (494) 

<223> serine carboxypeptidase 

<400> 211 

Met Ala Arg Phe Thr Gin He Val Ala val Leu Ala Ala Ala Thr Leu 

15 10 15 

Ser His Ala Arg Lys Pro Phe lie Thr Glu Arg Gin val Pro Ala Asp 

20 25 30 

Pro Thr Gly Val Thr Thr lie Lys ser Ala Gin Gly Ala Glu lie Arg 

35 40 45 

Tyr Lys Gin Pro Gly Lys Ala Gly val cys Glu Thr Thr Glu Gly Val 

50 55 60 

Asp Asp Tyr Ala Gly Tyr lie Ser Leu Asn Pro Thr Thr Asn Met Phe 
65 70 75 80 

Phe Trp Phe Phe Glu Ala Arg Glu Asn Pro ser Glu Lys pro Leu Thr 

85 90 95 

Leu Trp Leu Asn Gly Gly Pro Gly Ser Asp ser Leu lie Gly Leu Phe 

100 105 110 

Gin Glu His Gly Pro Cys Asn Val Thr Glu Asp Leu Lys Thr Gin Leu 

115 120 125 

Asn Pro Tyr ser Trp Asn Glu His Ser Asn Met Leu Tyr Leu Ser Gin 

130 135 140 

Pro Val Gly Val Gly Phe ser Tyr Glu Thr Thr Glu Thr Asp Ala Asp 
145 150 155 160 

Gly Arg Tyr ser Leu val Asp Pro Asp Thr Thr Asn Thr Thr Asp Ala 

165 170 175 

Ala Ala lie Gly Ala Trp His lie Leu Gin Ala Phe Leu Asp Leu Ser 

180 185 190 

Pro Gin Leu Asp Pro Asp lie Thr Asn Phe Thr Phe Asn Leu Trp Thr 

195 200 205 

Glu ser Tyr Gly Gly His Tyr Gly Pro Gly Phe Tyr Asn Tyr Phe Tyr 

210 215 220 

Gin Gin Asn Glu Lys lie Lys Asn Gly Ser Ser Pro Gly Val Glu lie 
225 230 235 240 

Arg Met Asp Thr Leu Gly He He Asn Gly lie val Asp Glu Gin lie 

245 250 255 

Gin Ala Pro Tyr Tyr Pro Glu Phe Ala val Asn Asn Thr Tyr Gly lie 

260 265 270 

Lys Ala Val Asn Asp Thr val Tyr Thr Phe Met Lys Asn Ala Tyr Tyr 

275 280 285 

Met pro Glu Gly cys His Asp Gin lie Glu Tyr Cys Lys Gin ser Asp 

290 295 300 

Arg Thr Thr Gin Asp Gly Tyr Leu Thr Cys Ser Ser Ala Thr Asn Leu 
305 310 315 320 

Cys Arg Ser Leu val Glu Glu Pro Tyr Tyr Ala Phe Gly Gly Arg Gly 

, 325 m 330 ^ 335 

val Tyr Asp lie Arg His Pro Tyr Asp Asp Pro Thr Pro Pro Asp Tyr 

340 345 350 

Phe Glu Ser Phe Leu Asn Leu Ala ser Thr Gin Glu Ala lie Gly val 

355 360 365 

Asn lie Asn Tyr Thr ser Thr Asn Ala Arg Asn val Ser Leu Gly phe 

370 375 380 

ser Arg Thr Gly Asp Phe Val Phe Pro Asn Phe Leu Glu Asp Leu Glu 
385 390 395 400 

Glu lie Leu Ala Tyr Gly val Arg val Ala Leu Leu Tyr Gly Asp Ala 

Page 204 



WO 2004/033668 



PCT7US2003/032819 



10336256.txt 
405 410 415 

Asp Tyr lie cys Asn Trp Phe Gly Gly Glu Ala val ser Leu Ala Val 

420 425 430 

Asn Phe Thr His Ala Ala Asp Phe Arg Ser Ala Gly Tyr Thr Pro Phe 

435 440 445 

Leu Val Asp Gly Val Glu Tyr Gly Glu Val Arg Glu Tyr Gly Asn Phe 

450 455 460 

Ser Phe Thr Arg lie Tyr Glu Ala Gly His Glu Val Pro Tyr Tyr Gin 
465 470 475 480 

Pro Glu Ala ser Leu Glu His Phe Arg Arg val Leu His His val val 

485 490 495 

Val Ala Asp Gly Ser Gin val val Thr ser Asp Tyr Lys Thr Asn Gly 

500 505 510 

Thr Ala Lys Ala Thr His Thr Glu Glu Phe Val Pro Leu Pro Pro Thr 

515 520 525 

Ser Thr Pro ser Ala Ala ser Arg val Arg Arg Gly ser Val 
530 535 540 

<210> 212 

<211> 4330 

<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (861) . . . CH72) 
<223> Exon 



<221> CDS 
<222> (1222). 
<223> Exon 



. (1461) 



<221> CDS 
<222> (1520). 
<223> Exon 



(1714) 



<221> CDS 

<222> (1768) ... (1931) 
<223> Exon 

<221> CDS 

<222> (2000) ... (2330) 
<223> Exon 

<400> 212 

catgtgggct gactgcctaa tcgttattcc gcgtcggagt ggcagcacag agggtgcaag 60 

tgcgaatacg gggggtatgc tagggagtgt ctgggtgacg agccaggaac aagtcgacga 120 

atggcttaga attggttgtg caaacgtgct cagggaactg ggtgtgcctt cttaggagga 180 

gtaaacgtca gacatgtcgg tcgtcggcac ctgtcgcttt caaccaggct agttataatg 240 

tgcatgcctg tctaccactt ggcggccgcc ttccaatgat ctccttcccg tttcagctca 300 

tcgcttcgaa ccagctatgc ccttgctaca ctgcatcggg tcgactagtt gcccatcacg 360 

acaagatcac gtcttccagc tacgcacacc ttgatttgcc ctatcgcata gccaagacca 420 

gccatcatgc tctccgagaa ttccgggccc tacacctgcc taacccggta agcacatacg 480 

actccggacc aatcatcttg ttcgcgccca cgtctctcct ccagcgcgcc aagtgattcc 540 

ataaattaat cctccatcca tggcccaggc gtttactccg acctccttcg aatgaccatc 600 

tcccgcgctt gtaaggccta tcttggtctt cttattcgag tgcacatctc ccgttcgtgc 660 

agacgactac cacgaaactg gggtacctgc ctattccata caatttcgat taagagacag 720 

ggacatgtcg gccatgctac ttgacaggaa ggtagatcgt aactaggtat gactatggag 780 

aagcataaaa agcagcgctc cccacggcct gtattacgtt gcaccttgct tctacagagt 840 

cagtgtctcc atctctcatc atg aag act act ate ttt acc tec gec ctt etc 893 

Met Lys Thr Thr lie Phe Thr ser Ala Leu Leu 
15 10 



ctt ggc tec act gec ttg ggc age get gtc cca acc get ggc aag aag 
Leu Gly Ser Thr Ala Leu Gly ser Ala val Pro Thr Ala Gly Lys Lys 
15 20 25 



941 



gtc gat tac aat ggc ttc aag gtc ctg cgc gtt tct age acc gac get 
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Val Asp Tyr Asn Gly Phe Lys val Leu Arg Val ser Ser Thr Asp Ala 
30 35 40 

gtc aag agt caa ate gag aac ttg get gcc cac ate etc aac cct ggc 
Val Lys ser Gin lie Glu Asn Leu Ala Ala His He Leu Asn Pro Gly 
45 50 55 

aag tct gcc gag atg gat gta gtt gtt gca ccc gaa aac gtt gcg gca 
Lys Ser Ala Glu Met Asp val Val val Ala pro Glu Asn val Ala Ala 
60 65 70 75 

ttg act gcg ttg get tec gag age aag gtc ate aat gag gat gtt ggt 
Leu Thr Ala Leu Ala ser Glu ser Lys val lie Asn Glu Asp val Gly 



80 



85 



90 



get gcc etc aag gaa gaa ggc gag atg gga ate tac get ggtttgtaat 
Ala Ala Leu Lys Glu Glu Gly Glu Met Gly He Tyr Ala 
95 100 

tggctcaata tcttcgaggt tacacactca ccgaatata gtt ccc age gag teg 

Val Pro Ser Glu Ser 
105 

tgg ttc aca gca tac cac cca tat gcc gat cat ctt caa ttc etc cgc 
Trp Phe Thr Ala Tyr His Pro Tyr Ala Asp His Leu Gin Phe Leu Arg 
110 115 120 125 

gat ctg caa gcc ggc tac act age aat tec gag att gtc acc ctt ggt 
Asp Leu Gin Ala Gly Tyr Thr Ser Asn Ser Glu lie val Thr Leu Gly 



130 



135 



140 



aac tea gtc caa gga cgt acc ttg act ggt ate cat ate tgg ggc age 
Asn Ser Val Gin Gly Arg Thr Leu Thr Gly lie His lie Trp Gly ser 



145 



150 



155 



ggc ggc aag gga tec aag cct gcc gtt att ate cac gga aac gtt cac 
Gly Gly Lys Gly ser Lys Pro Ala val lie lie His Gly Asn val His 
160 165 170 

gcc cga gag tgg ate act tec atg acc act gag taagecacce tgetatgaga 
Ala Arg Glu Trp lie Thr ser Met Thr Thr Glu 
175 180 

ttattattga aaaaaaacaa gctaatctcc acctcagg tac ttc gcg tgg caa ctt 

Tyr Phe Ala Trp Gin Leu 
185 190 

eta acc aag tac gcc tec gac tea age gtc aag get etc gtc gac aag 
Leu Thr Lys Tyr Ala Ser Asp ser Ser val Lys Ala Leu Val Asp Lys 
195 200 205 

ttc gac ttt tac ate acc ccc ate gtc aac ccc gac gga ttc gtc tac 
Phe Asp Phe Tyr He Thr Pro lie Val Asn Pro Asp Gly Phe val Tyr 
210 215 220 

teg cag acc acg gac cgt etc tgg cgc aag aac cgt cag act gtc age 
Ser Gin Thr Thr Asp Arg Leu Trp Arg Lys Asn Arg Gin Thr val ser 
225 230 235 

acc age teg tgt gtt ggc cgc gat ate aac cgt aagggaecat agaaattatt 
Thr ser ser cys val Gly Arg Asp He Asn Arg 
240 245 

gtatgattaa catgetaaca ttttatcaaa ggc aac tgg cca tac aag tgg gag 

Asn Trp pro Tyr Lys Trp Glu 
250 255 

gta act ggc gga gcc tec acc aac cct tgc teg gag acc tac aag ggt 
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val Thr Gly Gly Ala Ser Thr Asn Pro cys Ser Glu Thr Tyr Lys Gly 
260 265 270 

cag gcc get gga gac gec ccc gag etc agg gec ate aaa gee caa gtc 1884 
Gin Ala Ala Gly Asp Ala Pro Glu Leu Arg Ala lie Lys Ala Gin val 
275 280 285 

gat get ctg aag gga acg cgc gga ate age etc tac etc gac gtg ca 
Asp Ala Leu Lys Gly Thr Arg Gly lie ser Leu Tyr Leu Asp Val His 
290 295 300 



ggc ccc age tgc tct act etc tac gcc ace act ggc tct tec act gat 
Gly Pro ser cys Ser Thr Leu Tyr Ala Thr Thr Gly Ser ser Thr Asp 
350 355 360 365 



1931 



gtatgtcccc cttgcatccc cttctcccct ttgecaaate aagecaaage taaccaccct 1991 
acccttag c tec tac ggc caa tac ate etc tgg ccc tac ggc tac gac 2039 

Ser Tyr Gly Gin Tyr lie Leu Trp Pro Tyr Gly Tyr Asp 

305 310 315 

tgc agt etc cgc ccc gaa aac gac gcc cag etc cgc agt etc gca tec 2087 
Cys ser Leu Arg Pro Glu Asn Asp Ala Gin Leu Arg ser Leu Ala Ser 
320 325 330 

cgc get caa tea gcc ate cgt get gtc tea gga act gca tac acc att 2135 
Arg Ala Gin ser Ala lie Arg Ala val ser Gly Thr Ala Tyr Thr lie 
335 340 345 



2183 



tac acc gat gtc gag ggt aat get acc tac teg tac act tat gag ctg 2231 
Tyr Thr Asp val Glu Gly Asn Ala Thr Tyr Ser Tyr Thr Tyr Glu Leu 
370 375 380 

agg gat acc ggt aca tac ggc ttc teg etc cct gcc aac cag att cgt 
Arg Asp Thr Gly Thr Tyr Gly Phe ser Leu Pro Ala Asn Gin lie Arg 
385 390 395 



2279 



2327 



ccc act gtt ttg gag act tgg get ggt gtt act age atg etc cgc gat 
Pro Thr val Leu Glu Thr Trp Ala Gly val Thr ser Met Leu Arg Asp 
400 405 410 

get tagaatgatt tatgatggat gagaaagggg gaaacttttg taaatacttt 2380 
Ala 

ttgacttggt caacttgaac ataaatcatg atgaaagtca tggattatta attttttgtt 2440 

gtacatacat gcatacatac cttttctggg atggtccatt gagtcaegtt ctatacactg 2500 

tttgtttatt tacctcactc gttttegteg ctaccccctt ctccttgctc tggctgttac 2560 

aeggcagegt tgttcgcggc gccgcgcggt gtgctacgtg gggggcgaaa agaggcgttg 2620 

tttcattege atgeaeggea ttattctttt tecttgettt ctgtccaaca aacgacaatg 2680 

ggaggagcag acacgataat agtgggaagg gggggggggc aagcagttac aaaaggtata 2740 

cgtgacaact tgcttccatg ctcttctagc gtggttttgc tgettttett atttcagtct 2800 

tacgtctaca tagtcagctc tacatttttt gtctttattt tttttctege tctgtattct 2860 

ctttcacaaa ttctcggagt ttgtatctct cccaattttt tgggtttcct tggttgcagt 2920 

gacagttgcg atggagatgg agtggcgtaa agtgataccg caggtagcac tgeggcaage 2980 

tgttcatgca gtgagaggat tttaggattt atttgtgtat tgagtgggat atcaggagat 3040 

agggaactct atcccttctc ctcttcttta cctgatcaag tgtcactcca cgtctatcca 3100 

acattctcca tcattgtaaa agecaaaaca aataaatttg ctggatgaat cagtegtact 3160 

atctaaaacc atgttccttg teagaagega cccaaatcaa cccacacaac aatacaacag 3220 

ccatgttgaa aeggaattea aggtagacaa ccccatcatc etttgecatg gagaacccct 3280 

tcaccaaaaa aaaattcege agtacaaagt ccttcatcta acacttcacc tagacctccc 3340 

aaaaactaac ctcaaccccc tccacccccc ctccgtcctc acactccaaa ccccccctca 3400 

gctccggcgc aaaaaccggt ataataaccg cctgcatcat agtcttcatc ctgctctgcc 3460 

ttctcctcct cgagctcaca tattteggee gccaacgccg tctcgcgcgt gcgcggcgcc 3520 

aaggaaaege tggeggagae gtagagttgg gtagagaggg gagcagcaag aagaatgegg 3580 

tattggagag tcgggtggag attgttgttg agggagaggc gagagaggcg agggagcega 3640 

gggaggagag acagcaggat gcagaggaag aggaagacga tagtgatggg gatgagtggg 3700 

gtggtggaag gaatgegagg agtgggatga gtttgtcgag gagagagggg tagagaggca 3760 

aggacttttc gggaaggaac gagtgagaga tagggtegge gagggtaggt ggaaggtgga 3820 
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aggtggtatg gatgtgatgg aagaggatgt aatacatctt taattagcga gatgaattgt 3880 

aataagaagc aggcgtgtgc gaatattgca tctatgccca tgaaaagtgc tcagtatgta 3940 

aatacacgcc cccgctcctt gcacctgtca tgatctttag gttctcggct gcaacggcat 4000 

ttctcacatc gttctgcatc gtcttcggcc cgcagatata cacgttcagc gtctcatctg 4060 

cttccgctgc tttctctgcc tcttcctgca cgatgagcgg tagttgtggt cggcccgtat 4120 

gttctttgcc tgatacaatt gtttcgcctt ctttctcggt actaaagacg atgtcattcg 4180 

acgcttcaga tggcactgag tgggttgatg gctgtactat ttttgacagg atgtcagctt 4240 

gatttgccac ttcaccagtg aagtggacct cgatttggac ggatgacaag acttcagttg 4300 

gatattgtga aaacatgact tgcagtgttt 4330 

<210> 213 
<211> 104 
<212> prt 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 213 

Met Lys Thr Thr lie Phe Thr ser Ala Leu Leu Leu Gly Ser Thr Ala 

15 10 15 

Leu Gly ser Ala Val Pro Thr Ala Gly Lys Lys Val Asp Tyr Asn Gly 

20 25 30 

Phe Lys val Leu Arg val ser ser Thr Asp Ala Val Lys Ser Gin lie 

35 40 45 

Glu Asn Leu Ala Ala His lie Leu Asn Pro Gly Lys Ser Ala Glu Met 

50 55 60 

Asp Val Val Val Ala Pro Glu Asn val Ala Ala Leu Thr Ala Leu Ala 
65 70 75 80 

ser Glu ser Lys val lie Asn Glu Asp Val Gly Ala Ala Leu Lys Glu 

85 90 95 

Glu Gly Glu Met Gly lie Tyr Ala 
100 

<210> 214 
<211> 80 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 214 

val Pro ser Glu Ser Trp Phe Thr Ala Tyr His Pro Tyr Ala Asp His 

15 10 15 

Leu Gin Phe Leu Arg Asp Leu Gin Ala Gly Tyr Thr ser Asn ser Glu 

20 25 30 

lie val Thr Leu Gly Asn ser Val Gin Gly Arg Thr Leu Thr Gly lie 

35 40 45 

His lie Trp Gly Ser Gly Gly Lys Gly Ser Lys Pro Ala Val lie lie 

50 55 60 

His Gly Asn val His Ala Arg Glu Trp lie Thr ser Met Thr Thr Glu 
65 70 75 80 

<210> 215 
<211> 65 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 215 

Tyr Phe Ala Trp Gin Leu Leu Thr Lys Tyr Ala ser Asp ser ser val 

1 5 10 15 

Lys Ala Leu val Asp Lys Phe Asp Phe Tyr lie Thr Pro lie Val Asn 

20 25 30 

Pro Asp Gly Phe Val Tyr ser Gin Thr Thr Asp Arg Leu Trp Arg Lys 

35 40 45 

Asn Arg Gin Thr val ser Thr ser ser cys val Gly Arg Asp lie Asn 
50 55 60 

Arg 
65 

<210> 216 
<211> 55 
<212> PRT 
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<213> cochliobolus heterostrophus strain c4 (ATCC 48331) 
<400> 216 

Asn Trp pro Tyr Lys Trp Glu val Thr Gly Gly Ala ser Thr Asn Pro 

15 10 15 

Cys Ser Glu Thr Tyr Lys Gly Gin Ala Ala Gly Asp Ala Pro Glu Leu 

20 25 30 

Arg Ala lie Lys Ala Gin Val Asp Ala Leu Lys Gly Thr Arg Gly lie 

35 40 45 

ser Leu Tyr Leu Asp Val His 
50 55 

<210> 217 
<211> 110 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 217 

Ser Tyr Gly Gin Tyr lie Leu Trp Pro Tyr Gly Tyr Asp cys ser Leu 

1 5 10 15 

Arg Pro Glu Asn Asp Ala Gin Leu Arg ser Leu Ala ser Arg Ala Gin 

20 25 30 

ser Ala lie Arg Ala val ser Gly Thr Ala Tyr Thr lie Gly Pro ser 

35 40 45 

cys Ser Thr Leu Tyr Ala Thr Thr Gly Ser Ser Thr Asp Tyr Thr Asp 

50 55 60 

Val Glu Gly Asn Ala Thr Tyr ser Tyr Thr Tyr Glu Leu Arg Asp Thr 
65 70 75 80 

Gly Thr Tyr Gly Phe Ser Leu Pro Ala Asn Gin lie Arg Pro Thr val 

85 90 95 

Leu Glu Thr Trp Ala Gly Val Thr Ser Met Leu Arg Asp Ala 
100 105 110 

<210> 218 
<211> 1242 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1)...(1242) 

<400> 218 

atg aag act act ate ttt acc tec gec ctt etc ctt gqc tec act gee 48 

Met Lys Thr Thr lie Phe Thr ser Ala Leu Leu Leu Gly Ser Thr Ala 

15 10 15 



ttg ggc age get gtc cca acc get ggc aag aag gtc gat tac aat ggc 
Leu Gly Ser Ala Val Pro Thr Ala Gly Lys Lys Val Asp Tyr Asn Gly 
20 25 30 



gag aac ttg get gee cac ate etc aac cct gqc aag tct gee gag atg 
Glu Asn Leu Ala Ala His lie Leu Asn Pro Gly Lys ser Ala Glu Met 
50 55 60 



96 



ttc aag gtc ctg cgc gtt tct age acc gac get gtc aag agt caa ate 144 
Phe Lys val Leu Arg val ser ser Thr Asp Ala Val Lys Ser Gin lie 
35 40 45 



192 



gat gta gtt gtt gca ccc gaa aac gtt gcg gca ttg act gcg ttg get 240 

Asp val val val Ala Pro Glu Asn Val Ala Ala Leu Thr Ala Leu Ala 

65 70 75 80 

tec gag age aag gtc ate aat gag gat gtt ggt get gee etc aag gaa 288 

Ser Glu ser Lys val lie Asn Glu Asp val Gly Ala Ala Leu Lys Glu 

85 90 95 

gaa ggc gag atg gga ate tac get gtt ccc age gag teg tgg ttc aca 336 
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Glu Gly Glu Met Gly lie Tyr Ala val Pro ser Glu ser Trp Phe Thr 
100 105 110 

gca tac cac cca tat gcc gat cat ctt caa ttc etc cgc gat ctg caa 384 
Ala Tyr His Pro Tyr Ala Asp His Leu Gin Phe Leu Arg Asp Leu Gin 
115 120 125 

gcc ggc tac act age aat tec gag att gtc acc ctt ggt aac tea gtc 432 
Ala Gly Tyr Thr ser Asn ser Glu lie val Thr Leu Gly Asn ser Val 
130 135 140 



480 



caa gga cgt acc ttg act ggt ate cat ate tgg ggc age ggc ggc aag 
Gin Gly Arg Thr Leu Thr Gly lie His lie Trp Gly ser Gly Gly Lys 
145 150 155 160 

gga tec aag cct gcc gtt att ate cac gga aac gtt cac gcc cga gag 528 
Gly ser Lys Pro Ala Val He lie His Gly Asn val His Ala Arg Glu 
165 170 175 

tgg ate act tec atg acc act gag tac ttc gcg tgg caa ctt eta acc 576 
Trp lie Thr ser Met Thr Thr Glu Tyr Phe Ala Trp Gin Leu Leu Thr 
180 185 190 

aag tac gcc tec gac tea age gtc aag get etc gtc gac aag ttc gac 624 
Lys Tyr Ala ser Asp ser ser Val Lys Ala Leu Val Asp Lys Phe Asp 
195 200 205 

ttt tac ate acc ccc ate gtc aac ccc gac gga ttc gtc tac teg cag 672 
Phe Tyr lie Thr Pro lie Val Asn Pro Asp Gly Phe Val Tyr Ser Gin 
210 215 220 

acc acg gac cgt etc tgg cgc aag aac cgt cag act gtc age acc age 720 
Thr Thr Asp Arg Leu Trp Arg Lys Asn Arg Gin Thr val Ser Thr Ser 
225 230 235 240 

teg tgt gtt ggc cgc gat ate aac cgt aac tgg cca tac aag tgg gag 768 
Ser cys val Gly Arg Asp lie Asn Arg Asn Trp Pro Tyr Lys Trp Glu 
245 250 255 

gta act ggc gga gcc tec acc aac cct tgc teg gag acc tac aag ggt 816 
val Thr Gly Gly Ala Ser Thr Asn Pro cys Ser Glu Thr Tyr Lys Gly 
260 265 270 

cag gcc get gga gac gcc ccc gag etc agg gcc ate aaa gcc caa gtc 864 
Gin Ala Ala Gly Asp Ala Pro Glu Leu Arg Ala lie Lys Ala Gin val 
275 280 285 

gat get ctg aag gga acg cgc gga ate age etc tac etc gac gtg cac 912 
Asp Ala Leu Lys Gly Thr Arg Gly lie ser Leu Tyr Leu Asp val His 
290 295 300 

tec tac ggc caa tac ate etc tgg ccc tac ggc tac gac tgc agt etc 960 
Ser Tyr Gly Gin Tyr lie Leu Trp Pro Tyr Gly Tyr Asp cys Ser Leu 
305 310 315 320 

cgc ccc gaa aac gac gcc cag etc cgc agt etc gca tec cgc get caa 1008 
Arg Pro Glu Asn Asp Ala Gin Leu Arg Ser Leu Ala Ser Arg Ala Gin 
325 330 335 

tea gcc ate cgt get gtc tea gga act gca tac acc att ggc ccc age 1056 
Ser Ala lie Arg Ala val ser Gly Thr Ala Tyr Thr lie Gly Pro Ser 
340 345 350 

tgc tct act etc tac gcc acc act ggc tct tec act gat tac acc gat 1104 
cys ser Thr Leu Tyr Ala Thr Thr Gly Ser Ser Thr Asp Tyr Thr Asp 
355 360 365 

gtc gag ggt aat get acc tac teg tac act tat gag ctg agg gat acc 1152 
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Val Glu Gly Asn Ala Thr Tyr ser Tyr Thr Tyr Glu Leu Arg Asp Thr 
370 375 380 

gqt aca tac gqc ttc teg etc cct gec aac cag att cgt ccc act gtt 1200 
Gly Thr Tyr Gly Phe Ser Leu Pro Ala Asn Gin lie Arg Pro Thr Val 
385 390 395 400 

ttg gag act tgg get gqt gtt act age atg etc cgc gat get 1242 
Leu Glu Thr Trp Ala Gly Val Thr ser Met Leu Arg Asp Ala 
405 410 

<210> 219 
<211> 414 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (atcc 48331) 
<220> 

<221> DOMAIN 

<222> (112) . . . (317) 

<223> Zinc carboxypeptidase 

<400> 219 

Met Lys Thr Thr lie Phe Thr Ser Ala Leu Leu Leu Gly ser Thr Ala 
15 10 15 

Leu Gly ser Ala val Pro Thr Ala Gly Lys Lys Val Asp Tyr Asn Gly 

20 25 30 

Phe Lys val Leu Arg val ser ser Thr Asp Ala val Lys ser Gin lie 

35 ' 40 45 

Glu Asn Leu Ala Ala His lie Leu Asn Pro Gly Lys ser Ala Glu Met 

50 55 60 

Asp val val val Ala Pro Glu Asn Val Ala Ala Leu Thr Ala Leu Ala 
65 70 75 80 

ser Glu ser Lys val lie Asn Glu Asp Val Gly Ala Ala Leu Lys Glu 

85 90 95 

Glu Gly Glu Met Gly lie Tyr Ala Val Pro Ser Glu ser Trp Phe Thr 

100 105 110 

Ala Tyr His Pro Tyr Ala Asp His Leu Gin Phe Leu Arg Asp Leu Gin 

115 120 125 

Ala Gly Tyr Thr ser Asn ser Glu lie Val Thr Leu Gly Asn ser val 

130 135 140 

Gin Gly Arg Thr Leu Thr Gly lie His lie Trp Gly ser Gly Gly Lys 
145 150 155 160 

Gly ser Lys Pro Ala Val lie lie His Gly Asn Val His Ala Arg Glu 

165 170 175 

Trp lie Thr Ser Met Thr Thr Glu Tyr Phe Ala Trp Gin Leu Leu Thr 

180 185 190 

Lys Tyr Ala ser Asp ser ser val Lys Ala Leu val Asp Lys Phe Asp 

195 200 205 

Phe Tyr lie Thr Pro lie val Asn Pro Asp Gly Phe val Tyr ser Gin 

210 215 220 

Thr Thr Asp Arg Leu Trp Arg Lys Asn Arg Gin Thr val Ser Thr ser 
225 230 235 240 

ser cys val Gly Arg Asp lie Asn Arg Asn Trp Pro Tyr Lys Trp Glu 

245 250 255 

val Thr Gly Gly Ala ser Thr Asn Pro Cys Ser Glu Thr Tyr Lys Gly 

260 265 270 

Gin Ala Ala Gly Asp Ala Pro Glu Leu Arg Ala lie Lys Ala Gin Val 

275 280 285 

Asp Ala Leu Lys Gly Thr Arg Gly He Ser Leu Tyr Leu Asp val His 

290 295 300 

ser Tyr Gly Gin Tyr lie Leu Trp Pro Tyr Gly Tyr Asp cys ser Leu 
305 310 315 320 

Arg pro Glu Asn Asp Ala Gin Leu Arg ser Leu Ala Ser Arg Ala Gin 

325 330 335 

ser Ala lie Arg Ala val ser Gly Thr Ala Tyr Thr He Gly Pro ser 

340 345 350 

cys ser Thr Leu Tyr Ala Thr Thr Gly ser Ser Thr Asp Tyr Thr Asp 
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355 360 365 

Val Glu Gly Asn Ala Thr Tyr ser Tyr Thr Tyr Glu Leu Arg Asp Thr 

370 375 380 

Gly Thr Tyr Gly Phe ser Leu Pro Ala Asn Gin lie Arg Pro Thr Val 
385 390 395 400 

Leu Glu Thr Trp Ala Gly Val Thr Ser Met Leu Arg Asp Ala 
405 410 

<210> 220 
<211> 3554 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1001) -..(2 5 54) 

<223> Exon 

<221> misc_feature 
<222> (1)...(3554) 
<223> n » A,T,C or G 

<400> 220 

cggcggcggc agcgttgact ttgttggaac ttggtcgagc tacgcgctct tcaagagcgg 60 

acacatccta gtcaacacta tggagcgtgg cgcattcgtt gtcaagttgc aggcgggttt 120 

cgacaaataa gcaaagaagg aataatgata atgatggcct aggctttctt gtatctagtc 180 

gagacgttgt agttctgtaa atatctatcg gtcctagtcg tattcggccg gtgcgagtgt 240 

ggcttgactt atcaattcgt aatttggcca aacatactcg gctttattcc ttgcccgctc 300 

tttttttgat catatacccg ttgccaagtc cagcgcataa tagccgtagc agtagcgtag 360 

tgaaggctac cgaggctcgg tttggtctgg cacaacaagc cactttagtc acacattgcg 420 

tattcttttg atcaaaatgg gaacaacctg ctgctaagcc gagagcttct cgaagtgttc 480 

cagtggcggg atcgtcgttt tgcctcctcc attatcatcc gccctgattc tggcgctatc 540 

atgccaaggc gattcgatgg gggatggatg tctcttggcg gggagtagat tcttggccgc 600 

catctagctt cccaatcaag tgtcgtetgg ccgtgagcta ggtatgtccg agagatgatg 660 

cggctattct ccttcctcat acaacacagc atcacgcagc caagtcgact ttcatcaatt 720 

tcgtcgcctt cgcccccagc ccttcacccg gctacccgtc accaataacc cacagcatgc 780 

cttgaatacc catttcccgg ttcccgaaaa gtggtcaact agcgatcgcg atagcagctg 840 

cctgaactgg ctaggccagg gagcacgcga ctatgctaac ccaactctcg tagtcgttta 900 

tgaggatgtc agccagagta tatagagcca tgcaattccg gctgcatctg gcacggcagc 960 

cctctcagtc tttgctcatc cctcgttctc aatattcaag atg agg ttc gtt cca 1015 

Met Arg Phe val Pro 
1 ~ 5 



ttc gtt gcg etc get gcg cct gtc ctt gec cag gtc ggt ccc aag cca 1063 
Phe Val Ala Leu Ala Ala Pro val Leu Ala Gin val Gly Pro Lys Pro 



10 



15 



20 



aac cca aac 
Asn Pro Asn 



aca aag 
Thr Lys 
25 



cct cca aag cct gac gac aag cct 
Pro Gly Lys Pro Pro Lys Pro Asp Asp Lys Pro 
30 3" 



ccc ggc aag 

ft 



1111 



aag aag etc 
Lys Lys Leu 
40 

gat ctg etc 
Asp Leu Leu 
55 

ggc ggt aac 
Gly Gly Asn 
70 

tgg ttg tac 
Trp Leu Tyr 



gtc act 
val Thr 



aag ggc 
Lys Gly 



cgt get 
Arg Ala 



cag act 
Gin Thr 
90 



ccc aag gat 
Pro Lys As|3 

tec caa aag 
Ser Gin Lys 
60 

ttt ggt ggc 
Phe Gly Gly 
75 

ttg ttg gec 
Leu Leu Ala 



ctg ate aag gac ate aaa 
Leu lie Lys Asp lie Lys 
50 

etc caa gac att gee gac 
Leu Gin Asp lie Ala Asp 
65 

aca ggg cac aac gcg ace 
Thr Gly His Asn Ala Thr 
80 

act ggt tac tat gac gtc 



ctt gag 
Leu Glu 



gaa get 
Glu Ala 



Thr G?y Tyr Tyr Asp val 

~5 



aec gaa 
Thr Glu 
85 

tac aag 
Tyr Lys 
100 



cag cca ttc gtt gag ctt ttc ace 



get get acg aec aag ttc act get 
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Gin Pro Phe val Glu Leu Phe Thr Ala Ala Thr Thr Lys Phe Thr Ala 
105 110 115 

ggt ggt gaa gag att ccc gtc tct tac atg acc ttt ggc ccc tct ggc 1399 
Gly Gly Glu Glu lie pro val ser Tyr Met Thr Phe Gly Pro ser Gly 
120 125 130 

gat gcc act gcc aac att gtc aag gtt aac aac ctg gga tgc gcc gcc 1447 
Asp Ala Thr Ala Asn lie val Lys val Asn Asn Leu Gly Cys Ala Ala 
135 140 145 

gaa gac tac ccc get agt gtt tct ggc caa cac gca etc gtc tec cga 1495 
Glu Asp Tyr Pro Ala Ser val Ser Gly Gin His Ala Leu val Ser An 
150 155 160 16 

ggc aca tgt act ttt gcc caa aag tct acc ctg gcc aag get get ggt 1543 
Gly Thr Cys Thr Phe Ala Gin Lys Ser Thr Leu Ala Lys Ala Ala Gly 
170 175 180 

get gta ggc gcg etc ate tac aac aat gag cca gag cag ccc etc tea 1591 
Ala Val Giy Ala Leu lie Tyr Asn Asn Glu Pro Glu Gin Pro Leu Ser 
185 190 195 

ggt act ctt gga ggt gca ggt gac tac get cct act gtc ggt atg acc 1639 
Gly Thr Leu Gly Gly Ala Gly Asp Tyr Ala Pro Thr val Gly Met Thr 
200 205 210 



aag gag get gga gag tct etc att get aag ctt gga aac ggc act aca 1687 
Lys Glu Ala Gly Glu ser Leu lie Ala Lys Leu Gly Asn Gly Thr Thr 
215 220 225 



ctt gag gga acc etc ttc ate gat gcc ate cag gaa aac cgc acc aac 1735 
Leu Glu Gly Thr Leu Phe lie Asp Ala lie Gin Glu Asn Arg Thr Asn 
230 235 240 245 

tac aac gtc att get gag aca aag gag ggc gac cac aac aac gtt etc 1783 
Tyr Asn Val lie Ala Glu Thr Lys Glu Gly Asp His Asn Asn val Leu 
250 255 260 



atg att ggt ggc cac acc gac tec gtc ttc cag ggt cct ggt ate aac 1831 
Met lie Gly Gly His Thr Asp Ser Val Phe Gin Gly Pro Gly He Asn 
265 270 275 



gat gac gga tct ggt act att ggt act ctg gtt act ggt ctt get etc 1879 
Asp Asp Gly Ser Gly Thr lie Gly Thr Leu val Thr Gly Leu Ala Leu 
280 285 290 



acc aag tac aag ate aag aac gcc gtt cgt ctt ggt ttc tgg ggc gcc 1927 
Thr Lys Tyr Lys lie Lys Asn Ala val Arg Leu Gly Phe Trp Gly Ala 
295 300 305 



gag gag ttt ggc aag ctt gga tec ttc tac tac atg aag acc ate aac 1975 
Glu Glu Phe Gly Lys Leu Gly ser Phe Tyr Tyr Met Lys Thr lie Asn 
310 315 320 325 

ggt act ttc ggc ggc age acc gca gag get aac aag ate cgt gcc tac 2023 
Gly Thr Phe Gly Gly ser Thr Ala Glu Ala Asn Lys lie Arg Ala Tyr 
330 335 340 



etc aac ttc gac atg att gcc teg ccc aac tat gtc etc ggt ate tac 2071 
Leu Asn Phe Asp Met lie Ala ser Pro Asn Tyr val Leu Gly lie Tyr 
345 350 355 



gat ggt gat ggc agt gca ttc aac ttt tct ggc gca gcc ggt tec gac 2119 
Asp Giy Asp Gly ser Ala Phe Asn Phe Ser Gly Ala Ala Gly ser Asp 
360 365 370 

aag ate gag aag gac ttt gaa gag ttt tac gag gag cgt ggc ctt cct 2167 
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Lys lie Glu Lys Asp Phe Glu Glu Phe Tyr Glu Glu Arg Gly Leu Pro 
375 380 385 

cac gtc ccc tec etc ttt acc etc cgc tec gac tac get gec ttc etc 2215 
His Val Pro Ser Leu Phe Thr Leu Arg Ser Asp Tyr Ala Ala Phe Leu 
390 395 400 405 

gag aac ggt ate ccc tct ggc ggt etc ttc acc ggt gec gaa gtc etc 2263 
Glu Asn Gly lie Pro ser Gly Gly Leu Phe Thr Gly Ala Glu val Leu 
410 415 420 



aag acc gag gag gag gee cag etc ttc ggc ggt gaa gee ggc aag ccc 2311 
Lys Thr Glu Glu Glu Ala Gin Leu Phe Gly Gly Glu Ala Gly Lys Pro 
425 430 435 



etc gac gga tgc tac cac cag gee tgc gac gac ate aac aac ctt gec 2359 
Leu Asp Gly cys Tyr His Gin Ala Cys Asp Asp lie Asn Asn Leu Ala 
440 445 450 

cac gac gee tac etc etc aac acc cag age att gec aac tec gtt gee 2407 
His Asp Ala Tyr Leu Leu Asn Thr Gin Ser lie Ala Asn ser Val Ala 



455 460 465 



aag tac gee gtc tct ttc gag ggt ate ccc aag gee aac get act etc 
Lys Tyr Ala val Ser Phe Glu Gly lie Pro Lys Ala Asn Ala Thr Leu 
470 475 480 485 



2455 



cgc aaa cgc ggt get gag teg gca agg ttc atg age agg ttc gac cac 2503 
Arg Lys Arg Gly Ala Glu Ser Ala Arg Phe Met Ser Arg Phe Asp His 
490 495 500 

ggt ggc cat gag cac ctt ggt cag cct tgc ggt get gga aag cac get 2551 
Gly Gly His Glu His Leu Gly Gin Pro cys Gly Ala Gly Lys His Ala 
505 510 ' 515 

att taaatttcaa tgtctataat gatttgetgg ggtgaaagga aatgatgaga 2604 
lie 

tgataccatg agagaaatct tttgtaaaag tagatgaaga ataataccca tttttttgtg 2664 

ttcattttga ctagtcttat gctgtgcctg gcgattgaat gctgtgaaat ttcttttggt 2724 

tcctttttgt cagtttttcg tagttgtact attgctgttt gaaagagtca agecatctag 2784 

atatgtggca ccctaaccaa ctagacaaag gcatttaagt ctgcttcctc actactaaat 2844 

atccattacc ctggaacatt catgtcagaa aagcacaagt tttaaaacaa atagtttctt 2904 

ccagttcaac tatcaaatac atattaaacc gcacaccctc ccccctatat taccactcaa 2964 

gtccaacaac gaaaagatta tatactgaaa aatctcctac ccactcttat ccactcctgc 3024 

aaacaaaaaa accccaggcc gagattgaac tttcctcctt tctcctcaca aaccacgtga 3084 

ttggtgatat acagtagcta aatgccaccg aaaccctgta ccacgctccc tactcaaatc 3144 

cacgttagtt ttatatactt tttgtaattc gagatttcta cacaatccat tcccaacgaa 3204 

gatccgnnnn nnnnnnnnnn nnnnnncccc ccaaaaaaga atgatagtga gagatgtaga 3264 

gaaacggggg aagtttagea agggaaagaa aagagacata cgctcagatg ttatcggtgg 3324 

ccgagaagtc egtaagagea actgtgattt caccgactac cgggttggaa tctcctcggc 3384 

gctgtgagaa agttagctat gtatgtgcgt gtgtgttggg aggggggaaa gggegtaett 3444 

ctgatgggac agetceggag agagcttegg aggcagagtc agataccatt gtgaggtcca 3504 

gctctggagc ctcaatgggt ctggcctggg cgactgaggc gaggacgagg 3554 

<210> 221 
<211> 518 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 221 

Met Arg Phe Val Pro Phe val Ala Leu Ala Ala Pro val Leu Ala Gin 

15 10 15 

val Gly Pro Lys Pro Asn Pro Asn Thr Lys Pro Gly Lys Pro Pro Lys 

20 25 30 

Pro Asp Asp Lys Pro Lys Lys Leu val Thr Pro Lys Asp Leu lie Lys 
35 40 45 
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Asp He Lys Leu Glu Asp Leu Leu Lys Gly ser Gin Lys Leu Gin Asp 

50 55 60 

lie Ala Asp Glu Ala Gly Gly Asn Arg Ala Phe Gly Gly Thr Gly His 
65 70 75 80 

Asn Ala Thr Thr Glu Trp Leu Tyr Gin Thr Leu Leu Ala Thr Gly Tyr 

85 90 95 

Tyr Asp val Tyr Lys Gin Pro Phe val Glu Leu Phe Thr Ala Ala Thr 

100 105 110 

Thr Lys Phe Thr Ala Gly Gly Glu Glu He Pro Val ser Tyr Met Thr 

115 120 125 

Phe Gly pro Ser Gly Asp Ala Thr Ala Asn lie val Lys Val Asn Asn 

130 135 140 

Leu Gly cys Ala Ala Glu Asp Tyr Pro Ala Ser val Ser Gly Gin His 
145 150 155 160 

Ala Leu val Ser Arg Gly Thr cys Thr Phe Ala Gin Lys Ser Thr Leu 

165 170 175 

Ala Lys Ala Ala Gly Ala Val Gly Ala Leu lie Tyr Asn Asn Glu Pro 

180 185 190 

Glu Gin Pro Leu Ser Gly Thr Leu Gly Gly Ala Gly Asp Tyr Ala Pro 

195 200 205 

Thr val Gly Met Thr Lys Glu Ala Gly Glu Ser Leu lie Ala Lys Leu 

210 215 220 

Gly Asn Gly Thr Thr Leu Glu Gly Thr Leu Phe lie Asp Ala lie Gin 
225 230 235 240 

Glu Asn Arg Thr Asn Tyr Asn val lie Ala Glu Thr Lys Glu Gly Asp 

245 250 255 

His Asn Asn val Leu Met lie Gly Gly His Thr Asp ser val Phe Gin 

260 265 270 

Gly Pro Gly lie Asn Asp Asp Gly Ser Gly Thr lie Gly Thr Leu val 

275 280 285 

Thr Gly Leu Ala Leu Thr Lys Tyr Lys lie Lys Asn Ala Val Arg Leu 

290 295 300 

Gly Phe Trp Gly Ala Glu Glu Phe Gly Lys Leu Gly ser Phe Tyr Tyr 
305 310 315 320 

Met Lys Thr lie Asn Gly Thr Phe Gly Gly ser Thr Ala Glu Ala Asn 

325 330 335 

Lys lie Arg Ala Tyr Leu Asn Phe Asp Met lie Ala Ser Pro Asn Tyr 

340 345 350 

Val Leu Gly lie Tyr Asp Gly Asp Gly Ser Ala Phe Asn Phe Ser Gly 

355 360 365 

Ala Ala Gly Ser Asp Lys lie Glu Lys Asp Phe Glu Glu Phe Tyr Glu 

370 375 380 

Glu Arg Gly Leu Pro His val Pro Ser Leu Phe Thr Leu Arg Ser Asp 
385 390 395 400 

Tyr Ala Ala Phe Leu Glu Asn Gly lie Pro ser Gly Gly Leu Phe Thr 

405 410 415 

Gly Ala Glu val Leu Lys Thr Glu Glu Glu Ala Gin Leu Phe Gly Gly 

420 425 430 

Glu Ala Gly Lys Pro Leu Asp Gly Cys Tyr His Gin Ala cys Asp Asp 

435 440 445 

lie Asn Asn Leu Ala His Asp Ala Tyr Leu Leu Asn Thr Gin Ser lie 

450 455 460 

Ala Asn Ser val Ala Lys Tyr Ala val Ser Phe Glu Gly lie Pro Lys 
465 470 475 480 

Ala Asn Ala Thr Leu Arg Lys Arg Gly Ala Glu ser Ala Arg Phe Met 

485 490 495 

ser Arg Phe Asp His Gly Gly His Glu His Leu Gly Gin Pro cys Gly 

500 505 510 

Ala Gly Lys His Ala lie 
515 

<210> 222 
<211> 1554 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 
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<222> (1). . .(1554) 
<400> 222 

atg agg ttc gtt cca ttc gtt gcg etc get gcg cct gtc ctt gcc cag 48 
Met Arg phe val Pro Phe val Ala Leu Ala Ala Pro val Leu Ala Gin 
1 5 10 15 

gtc ggt ccc aag cca aac cca aac aca aag ccc ggc aag cct cca aag 96 
Val Gly Pro Lys Pro Asn Pro Asn Thr Lys Pro Gly Lys Pro Pro Lys 
20 25 30 

cct gac gac aag cct aag aag etc gtc act ccc aag gat ctg ate aag 144 
Pro Asp Asp Lys Pro Lys Lys Leu Val Thr Pro Lys Asp Leu lie Lys 
35 40 45 

gac ate aaa ctt gag gat ctg etc aag ggc tec caa aag etc caa gac 192 



Asp lie Lys Leu Glu Asp Leu Leu Lys Gly Ser Gin Lys Leu Gin Asp 

50 55 60 

att gcc gac gaa get ggc ggt aac cgt get ttt ggt ggc aca ggg cac 

lie Ala Asp Glu Ala Gly Gly Asn Arg Ala Phe Gly Gly Thr Gly His 

65 70 75 80 



Asn Ala Thr Thr Glu Trp Leu Tyr Gin Thr Leu Leu Ala Thr Gly Tyr 



240 



aac gcg acc acc gaa tgg ttg tac cag act ttg ttg gcc act ggt tac 288 
~ ■ " " . ' . ~ " ~ ' "* " 31 y 
85 90 95 



tat gac gtg tac aag cag cca ttc gtt gag ctt ttc acc get get acg 336 
Tyr Asp val Tyr Lys Gin Pro Phe Val Glu Leu Phe Thr Ala Ala Thr 
100 105 110 

acc aag ttc act get ggt ggt gaa gag att ccc gtc tct tac atg acc 384 
Thr Lys Phe Thr Ala Gly Gly Glu Glu lie Pro Val Ser Tyr Met Thr 
115 120 125 

ttt ggc ccc tct ggc gat gcc act gcc aac att gtc aag gtt aac aac 432 
Phe Gly Pro Ser Gly Asp Ala Thr Ala Asn lie Val Lys val Asn Asn 
130 135 140 

ctg gga tgc gcc gcc gaa gac tac ccc get agt gtt tct ggc caa cac 480 
Leu Gly Cys Ala Ala Glu Asp Tyr Pro Ala ser val ser Gly Gin His 
145 150 155 160 

gca etc gtc tec cga ggc aca tgt act ttt gcc caa aag tct acc ctg 528 
Ala Leu val Ser Arg Gly Thr cys Thr Phe Ala Gin Lys Ser Thr Leu 
165 170 175 

gcc aag get get ggt get gta ggc gcg etc ate tac aac aat gag cca 576 
Ala Lys Ala Ala Gly Ala val Gly Ala Leu lie Tyr Asn Asn Glu Pro 
180 185 190 

gag cag ccc etc tea ggt act ctt gga ggt gca ggt gac tac get cct 
Glu Gin Pro Leu Ser Gly Thr Leu Gly Gly Ala Gly Asp Tyr Ala Pro 
195 200 205 



624 



act gtc ggt atg acc aag gag get gga gag tct etc att get aag ctt 672 
Thr val Gly Met Thr Lys Glu Ala Gly Glu Ser Leu lie Ala Lys Leu 
210 215 220 

gga aac ggc act aca ctt gag gga acc etc ttc ate gat gcc ate cag 720 
Gly Asn Gly Thr Thr Leu Glu Gly Thr Leu Phe lie Asp Ala lie Gin 
225 230 235 240 

gaa aac cgc acc aac tac aac gtc att get gag aca aag gag ggc gac 
Glu Asn Arg Thr Asn Tyr Asn val lie Ala Glu Thr Lys Glu Gly Asp 
245 250 255 



768 



cac aac aac gtt etc atg att ggt ggc cac acc gac tec gtc ttc cag 816 
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His Asn Asn val Leu Met lie Gly Gly His Thr Asp ser val Phe Gin 
260 265 270 



ggt cct ggt ate aac gat gac gga tct ggt act att ggt act ctg gtt 864 
Gly Pro Gly lie Asn Asp Asp Gly ser Gly Thr lie Gly Thr Leu val 
275 280 285 



act ggt ctt get etc ace aag tac aag ate aag aac gee gtt cgt ctt 912 
Thr Gly Leu Ala Leu Thr Lys Tyr Lys lie Lys Asn Ala Val Arg Leu 
290 295 300 



ggt ttc tgg ggc gee gag gag ttt ggc aag ctt gga tec ttc tac tac 960 
Gly Phe Trp Gly Ala Glu Glu Phe Gly Lys Leu Gly ser Phe Tyr Tyr 
305 310 315 320 



atg aag ace ate aac ggt act ttc ggc ggc age acc gca gag get aac 1008 
Met Lys Thr lie Asn Gly Thr Phe Gly Gly Ser Thr Ala Glu Ala Asn 
325 330 335 

aag ate cgt gee tac etc aac ttc gac atg att gee teg ccc aac tat 1056 
Lys lie Arg Ala Tyr Leu Asn Phe Asp Met lie Ala ser Pro Asn Tyr 
340 345 350 

gtc etc ggt ate tac gat ggt gat ggc agt gca ttc aac ttt tct ggc 1104 
Val Leu Gly lie Tyr Asp Gly Asp Gly ser Ala Phe Asn Phe Ser Gly 
355 360 365 

gca gee ggt tec gac aag ate gag aag gac ttt gaa gag ttt tac gag 1152 
Ala Ala Gly ser Asp Lys lie Glu Lys Asp Phe Glu Glu Phe Tyr Glu 
370 375 380 

gag cgt ggc ctt cct cac gtc ccc tec etc ttt acc etc cgc tec gac 1200 
Glu Arg Gly Leu Pro His val Pro ser Leu Phe Thr Leu Arg ser Asp 
385 390 395 400 

tac get gee ttc etc gag aac ggt ate ccc tct ggc ggt etc ttc acc 1248 
Tyr Ala Ala Phe Leu Glu Asn Gly lie Pro Ser Gly Gly Leu Phe Thr 
405 410 415 

ggt gee gaa gtc etc aag acc gag gag gag gee cag etc ttc ggc ggt 1296 
Gly Ala Glu Val Leu Lys Thr Glu Glu Glu Ala Gin Leu Phe Gly Gly 
420 425 430 

gaa gee ggc aag ccc etc gac gga tgc tac cac cag gee tgc gac gac 1344 
Glu Ala Gly Lys Pro Leu Asp Gly Cys Tyr His Gin Ala cys Asp Asp 
435 440 445 

ate aac aac ctt gee cac gac gec tac etc etc aac acc cag age att 1392 
lie Asn Asn Leu Ala His Asp Ala Tyr Leu Leu Asn Thr Gin ser lie 
450 455 460 

gee aac tec gtt gec aag tac gec gtc tct ttc gag ggt ate ccc aag 1440 
Ala Asn ser val Ala Lys Tyr Ala val ser Phe Glu Gly lie Pro Lys 
465 470 475 480 

gee aac get act etc cgc aaa cgc ggt get gag teg gca agg ttc atg 1488 
Ala Asn Ala Thr Leu Arg Lys Arg Gly Ala Glu ser Ala Arg Phe Met 
485 490 495 



age agg ttc gac cac ggt ggc cat gag cac ctt ggt cag cct tgc ggt 
Ser Arg Phe Asp His Gly Gly His Glu His Leu Gly Gin Pro Cys Gly 
500 505 510 



1536 



get gga aag cac get att 1554 
Ala Gly Lys His Ala lie 
515 
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<210> 223 
<211> 518 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> CD- --C15) 

<221> DOMAIN 

<222> (234) . . ■ (471) 

<223> Peptidase family M28 

<221> DOMAIN 

<222> (115) . . . (224) 

<223> PA (protease associate) domain 

<400> 223 

Met Arg Phe val Pro Phe val Ala Leu Ala Ala Pro val Leu Ala Gin 

15 10 15 

Val Gly pro Lys Pro Asn Pro Asn Thr Lys Pro Gly Lys Pro Pro Lys 

20 25 30 

Pro Asp Asp Lys Pro Lys Lys Leu Val Thr Pro Lys Asp Leu lie Lys 

35 40 45 

Asp lie Lys Leu Glu Asp Leu Leu Lys Gly ser Gin Lys Leu Gin Asp 

50 55 60 

lie Ala Asp Glu Ala Gly Gly Asn Arg Ala Phe Gly Gly Thr Gly His 
65 70 75 80 

Asn Ala Thr Thr Glu Trp Leu Tyr Gin Thr Leu Leu Ala Thr Gly Tyr 

85 90 95 

Tyr Asp val Tyr Lys Gin Pro Phe Val Glu Leu Phe Thr Ala Ala Thr 

100 105 110 

Thr Lys Phe Thr Ala Gly Gly Glu Glu lie Pro val Ser Tyr Met Thr 

115 120 125 

Phe Gly Pro ser Gly Asp Ala Thr Ala Asn lie val Lys val Asn Asn 

130 135 140 

Leu Gly cys Ala Ala Glu Asp Tyr Pro Ala Ser Val ser Gly Gin His 
145 150 155 160 

Ala Leu Val ser Arg Gly Thr cys Thr Phe Ala Gin Lys ser Thr Leu 

165 170 175 

Ala Lys Ala Ala Gly Ala Val Gly Ala Leu lie Tyr Asn Asn Glu Pro 

180 185 190 

Glu Gin Pro Leu Ser Gly Thr Leu Gly Gly Ala Gly Asp Tyr Ala Pro 

195 200 205 

Thr val Gly Met Thr Lys Glu Ala Gly Glu Ser Leu lie Ala Lys Leu 

210 215 220 

Gly Asn Gly Thr Thr Leu Glu Gly Thr Leu Phe lie Asp Ala lie Gin 
225 230 235 240 

Glu Asn Arg Thr Asn Tyr Asn val lie Ala Glu Thr Lys Glu Gly Asp 

245 250 255 

His Asn Asn val Leu Met lie Gly Gly His Thr Asp ser Val Phe Gin 

260 265 270 

Gly pro Gly lie Asn Asp Asp Gly ser Gly Thr lie Gly Thr Leu val 

275 280 285 

Thr Gly Leu Ala Leu Thr Lys Tyr Lys lie Lys Asn Ala Val Arg Leu 

290 295 300 

Gly Phe Trp Gly Ala Glu Glu Phe Gly Lys Leu Gly ser Phe Tyr Tyr 
305 310 315 320 

Met Lys Thr lie Asn Gly Thr Phe Gly Gly ser Thr Ala Glu Ala Asn 

325 330 335 

Lys lie Arg Ala Tyr Leu Asn Phe Asp Met lie Ala ser Pro Asn Tyr 

340 345 350 

val Leu Gly lie Tyr Asp Gly Asp Gly ser Ala Phe Asn Phe ser Gly 

355 360 365 

Ala Ala Gly ser Asp Lys lie Glu Lys Asp Phe Glu Glu Phe Tyr Glu 

370 375 380 

Glu Arg Gly Leu Pro His val Pro ser Leu Phe Thr Leu Arg ser Asp 
385 390 395 400 
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Tyr Ala Ala Phe Leu Glu Asn Gly He Pro Ser Gly Gly Leu Phe Thr 

405 410 415 

Gly Ala Glu Val Leu Lys Thr Glu Glu Glu Ala Gin Leu Phe Gly Gly 

420 425 430 

Glu Ala Gly Lys Pro Leu Asp Gly Cys Tyr His Gin Ala cys Asp Asp 

435 440 445 

lie Asn Asn Leu Ala His Asp Ala Tyr Leu Leu Asn Thr Gin Ser lie 

450 455 460 

Ala Asn ser Val Ala Lys Tyr Ala Val Ser Phe Glu Gly lie Pro Lys 
465 470 475 480 

Ala Asn Ala Thr Leu Arg Lys Arg Gly Ala Glu Ser Ala Arg Phe Met 

485 490 495 

Ser Arg Phe Asp His Gly Gly His Glu His Leu Gly Gin Pro Cys Gly 

500 505 510 

Ala Gly Lys His Ala lie 
515 

<210> 224 
<211> 3377 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1001) . . . (1321) 

<223> Exon 

<221> CDS 

<222> (1379). ..(1536) 
<223> Exon 

<221> CDS 

<222> (1589) ... (1694) 
<223> Exon 

<221> CDS 

<222> (1745)... (2377) 
<223> Exon 

<400> 224 

caagactcaa ctgcaaagga tcagcttttg ctgtttaaat gctaccttgg gtagctttca 60 

tgtttgagga acgaaaaaat agtattgacc ggaacgtgta tttagtcccg aatcgtccag 120 

aacaatgcaa ctacaaaagc atgccacaag gtataagcag tgtggttttc ggatatctgg 180 

aatcgtttgc ataagagatg agaaaaagag acaagggcga agtttcacgg aactctttgg 240 

ccgtaaagcg atcaaaattg catatggtta gttttggcct ataaagtgaa ttttctcaca 300 

gcatgcctag ctctatcaat tgctacctaa aacctgagcg ctggccaaaa aacgacaaaa 360 

tcatttctct gattggctcg ttctaaggca gtaatactaa ctgttctcca gactttgtct 420 

agatatggtt tagggtagag cgcaggcccc catgctcctt ggcccttcaa cataaccgac 480 

tccagggagg tttacatcga ctgatattcg ttctcagagc gctgaaacgt catagatcct 540 

cttgtagact gcctttttta attacaaaac tactggcata gatcttccga gacttgattc 600 

agccgcgaaa gctccaacac aggcccacaa aacgcgatgc tggttcccga gacccgtcgc 660 

ttcccatact actacggtta aggcgctcaa attggcaagc gttggccgag agaacaggga 720 

tttccgcctt cccacattcc tattatttcc taaatacccc ttacgcaatt ccttggccac 780 

ccatgactcg gaggatttta ttaagctata cgaatattgt tgcagatcct atgcccaaac 840 

aggcagaagt taagaaacaa caagacctgc ttggatgtgg gacttttttt caattacaat 900 

ggtctatgcg acaacggcca tgatgcaatt caaaaagtgt gtctagtcca gcagtgttgg 960 

gcaagccgcc tctgttccac acgccttgcc ttcgttcaca atg cgc ttc ttc act 1015 

Met Arg Phe Phe Thr 
1 5 

cgt ttc ace gcg eta gtc aca gee gca get ccg ttc att get ctt get 1063 
Arg Phe Thr Ala Leu Val Thr Ala Ala Ala Pro Phe lie Ala Leu Ala 
10 15 20 

get ccc gtc gca gca cct cca gag aat gac ata att cct gga aaa tac 1111 
Ala pro val Ala Ala Pro Pro Glu Asn Asp lie lie pro Gly Lys Tyr 
25 30 35 
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ata gtc cag ctg aag cct gat acc gat gtc gca gcg gtc get gcc cac 
He Val Gin Leu Lys Pro Asp Thr Asp val Ala Ala Val Ala Ala His 
40 45 50 

cat cac aaa gtg cgc age ate cat gcc cgc aac ctg gcc cga cga ggt 
His His Lys val Arg ser lie His Ala Arg Asn Leu Ala Arg Arg Gly 



55 



60 



65 



gac aat tct ccg act ggt gag cca gtg gag cgc gag tac ggg ttc ggc 
Asp Asn Ser Pro Thr Gly Glu Pro val Glu Arg Glu Tyr Gly Phe Gly 
70 75 80 85 

gac ttc aaa ggc tat tct ggg ttt ttc gat gaa gca acc ate gaa gag 
Asp Phe Lys Gly Tyr ser Gly Phe Phe Asp Glu Ala Thr lie Glu Glu 
90 95 100 

ttg aaa act ctg cca gag gtaatacagg ccccttcata caatgtcaca 
Leu Lys Thr Leu Pro Glu 
105 

acctagcaat gctgatataa ttgttag gtg ctt gta gtt gag cca gat ttt ate 

val Leu val Val Glu Pro Asp Phe lie 



110 



115 



atg agg act tec gca att gtg tct cag gca age cca cca tgg ggc etc 
Met Arg Thr Ser Ala lie Val ser Gin Ala Ser Pro Pro Trp Gly Leu 



120 



125 



130 



get agt ate tec tec cgc aca cca gga get gcc tct tat gtc tac gac 
Ala Ser lie ser ser Arg Thr pro Gly Ala Ala Ser Tyr val Tyr Asp 



135 



140 



145 



gac agt gcg ggc caa ggc acc ttt tec tac gtg at aggtaagtca 
Asp Ser Ala Gly Gin Gly Thr Phe Ser Tyr val lie 
150 155 160 

aaaacatagt gtagatcttg atttggtgtt gacatattat ca a gac acg ggt gtg 

Asp Thr Gly val 



1159 



1207 



1255 



1303 



1351 



1405 



1453 



1501 



1546 



1601 



cgc ate acc cac cag gac ttt ggc gga cga gcc ate tgg gga ttt aat 
Arg lie Thr His Gin Asp phe Gly Gly Arg Ala lie Trp Gly Phe Asn 



16 



170 



175 



180 



gcc gta aga aac agt cct gat act gat gaa gat ggc cat gga acg 
Ala Val Arg Asn Ser Pro Asp Thr Asp Glu Asp Gly His Gly Thr 



185 



190 



195 



taagccacac ttcatctcac agtggcaata ctcttctgac ataaactagt cac gtt 

His val 



1649 



1694 



1750 



get gga acc gtt ggc ggt acc aaa tat ggt gtt gcc aag aaa acc acc 
Ala Gly Thr val Gly Gly Thr Lys Tyr Gly Val Ala Lys Lys Thr Thr 



200 



205 



210 



ate ata agt gtc aag acc ttc ggt ggt age tea gga agt gca tea gat 
He lie Ser Val Lys Thr Phe Gly Gly ser Ser Gly ser Ala ser Asp 
215 220 225 



gtc ttc gca ggg ttc gac tgg acg gtc aac gat ate gtt tec aag aac 
val phe Ala Gly Phe Asp Trp Thr val Asn Asp lie val ser Lys Asn 

240 245 



230 



235 



cga caa aac att gcc gtc ate aat atg teg ttc ggt gga tct gcc tct 
Arg Gin Asn lie Ala val lie Asn Met ser Phe Gly Gly ser Ala ser 
250 255 260 



1798 



1846 



1894 



1942 
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aca acg tgg gac aat gcc att act gca get tgg aac aaa ggg gta age 
Thr Thr Trp Asp Asn Ala lie Thr Ala Ala Trp Asn Lys Gly val ser 
265 270 275 



1990 



atg gtc gta gca gca gga aac gaa gac gga ccc aca tec aat cgc teg 2038 
Met Val val Ala Ala Gly Asn Glu Asp Gly Pro Thr ser Asn Arg ser 
280 285 290 



cca gcc cgc tct ccc gaa gcc ate tgt gtc ggg aac gtc cag age aac 

Pro Ala Arg ser Pro Glu Ala lie Cys Val Gly Asn val Gin Ser Asn 
295 300 305 

aac aga agg etc age ggt gga gga ggc tec aac tac ggc cct gaa gtg 

Asn Arg Arg Leu ser Gly Gly Gly Gly ser Asn Tyr Gly Pro Glu Val 

310 315 320 325 

gat ate ttc get gca ggc ace etc ate gtc tec gca tec cat ctg age 

Asp lie Phe Ala Ala Gly Thr Leu lie Val ser Ala ser His Leu ser 

330 335 340 

gac aca gga aca ace act aag aac ggt act tec atg gcg get cct cac 

Asp Thr Gly Thr Thr Thr Lys Asn Gly Thr ser Met Ala Ala Pro His 

345 350 355 



gcg gcg gcc att aag gcg agg gtg tat caa ctg gcc acg cct ggt gtc 
Ala Ala Ala lie Lys Ala Arg val Tyr Gin Leu Ala Thr Pro Gly val 
375 380 385 

gtg aca gac gca atg ggc tea gtc aat eta ctg gca tac aac ggt aac 
val Thr Asp Ala Met Gly ser val Asn Leu Leu Ala Tyr Asn Gly Asn 
390 395 400 405 



2086 



2134 



2182 



2230 



gta get ggt ctg ate tea tac ctt cgt ggc ctt gag ggt ccc teg act 2278 
val Ala Gly Leu lie Ser Tyr Leu Arg Gly Leu Glu Gly Pro Ser Thr 
360 365 370 



2326 



2374 



aaa taategcatt tctcatgaac gaggatccta gaattgcggt aatctacgat 2427 
Lys 

tttatgattg ggatgtaatc tacttccttg cctgggctct tttctgtata tattatgtgt 2487 

tgaataacta ccaattatcc gattttatcc aagtcacttt caatgettea aagttgtagt 2547 

atgacttgtt tagactaacc tgtaatgttc tagaagtcac gctgtctacc aatccaactc 2607 

gaactcgaca gtgateggea aggcttegta aaacacaagc tcttgaacga agggaacaca 2667 

agegttcatt tttttactac tegtctcgaa tcgattcctt cacaatgtta ttgaaaggaa 2727 

caactagctc acagatgagt tacaaagcat ctcaagatat cgataattct tcaaaatctc 2787 

atattagtag gtgagcaata cattgecatg ttcccacttg gtaaaggttg acttttacga 2847 

aaggtatact tagcagcttg gcgccgtcaa aaaatgtcaa caecaaccgg acatgtcgaa 2907 

tgatccactt ccaagtccac caagaeggag caagtccgat ctatcctgcc gtgaactcca 2967 

gaaaacgtgt acgatcatcg gggatgatgc aaggtccatc cttgtgtcaa gagacactcg 3027 

ctgtgcagag acagcttcta ateegtaett cctgaatctt ttacctatag atcttccaag 3087 

ettteggtaa tataataaag ttctaccgtc ttctcttctt cagaaatcaa gtctccagaa 3147 

agcaccattg caatgttgga cttgttatcg ategttgetc gatgegggge gccaacatca 3207 

acatccagag tgtaatgeat ggcagcgcac tacacgcagc tacatattgg ggcgaaaaat 3267 

gcaaagctgg agcttctaat gtcaaaattc gatatcaagc agctccaaga tccgtacaac 3327 

cagactctac tetegtagge tgcaggcggt ggccagcctc atactgetaa 3377 

<210> 225 
<211> 107 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 225 

Met Arg Phe Phe Thr Arg Phe Thr Ala Leu val Thr Ala Ala Ala Pro 

15 10 15 

Phe lie Ala Leu Ala Ala Pro Val Ala Ala Pro Pro Glu Asn Asp lie 

20 25 30 

lie pro Gly Lys Tyr lie val Gin Leu Lys Pro Asp Thr Asp val Ala 

Page 221 



WO 2004/033668 



PCT/US2003/032819 



10336256.txt 
35 40 45 

Ala Val Ala Ala His His His Lys Val Arg ser He His Ala Arg Asn 

50 55 60 

Leu Ala Arg Arg Gly Asp Asn Ser Pro Thr Gly Glu Pro Val Glu Arg 
65 70 75 80 

Glu Tyr Gly Phe Gly Asp Phe Lys Gly Tyr Ser Gly Phe Phe Asp Glu 

85 90 95 

Ala Thr lie Glu Glu Leu Lys Thr Leu Pro Glu 
100 105 

<210> 226 
<211> 53 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 226 

Val Leu val val Glu Pro Asp Phe lie Met Arg Thr ser Ala lie Val 

1 , , 5 10 15 

Ser Gin Ala Ser Pro Pro Trp Gly Leu Ala Ser lie Ser Ser Arg Thr 

, 2 9 25 30 

Pro Gly Ala Ala Ser Tyr Val Tyr Asp Asp Ser Ala Gly Gin Gly Thr 

35 40 45 

Phe ser Tyr val lie 
50 

<210> 227 
<211> 35 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 227 

Asp Thr Gly Val Arg lie Thr .His Gin Asp Phe Gly Gly Arg Ala lie 

15 10 15 

Trp Gly Phe Asn Ala val Arg Asn ser Pro Asp Thr Asp Glu Asp Gly 

■ 20 25 30 

His Gly Thr 

35 

<210> 228 
<211> 211 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 228 

His val Ala Gly Thr Val Gly Gly Thr Lys Tyr Gly val Ala Lys Lys 

1 5 10 15 

Thr Thr lie lie Ser val Lys Thr Phe Gly Gly ser Ser Gly Ser Ala 

, 20 25 30 

ser Asp val Phe Ala Gly Phe Asp Trp Thr Val Asn Asp lie Val ser 

35 40 45 

Lys Asn Arg Gin Asn lie Ala val lie Asn Met ser Phe Gly Gly ser 

50 55 60 

Ala Ser Thr Thr Trp Asp Asn Ala lie Thr Ala Ala Trp Asn Lys Gly 
65 70 75 80 

Val ser Met val val Ala Ala Gly Asn Glu Asp Gly pro Thr ser Asn 

85 90 95 

Arg ser Pro Ala Arg ser Pro Glu Ala lie cys val Gly Asn Val Gin 

100 105 110 

Ser Asn Asn Arg Arg Leu ser Gly Gly Gly Gly ser Asn Tyr Gly Pro 

H5 120 125 

Glu val Asp He Phe Ala Ala Gly Thr Leu He Val Ser Ala ser His 

130 135 140 

Leu ser Asp Thr Gly Thr Thr Thr Lys Asn Gly Thr Ser Met Ala Ala 
145 . , , 150 155 160 

Pro ms Val Ala Gly Leu He Ser Tyr Leu Arg Gly Leu Glu Gly Pro 

165 170 175 

Ser Thr Ala Ala Ala lie Lys Ala Arg val Tyr Gin Leu Ala Thr Pro 
180 185 190 
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Gly val Val Thr Asp Ala Met Gly Ser Val Asn Leu Leu Ala Tyr Asn 

195 200 205 

Gly Asn Lys 
210 

<210> 229 
<211> 1218 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1) . . . (1218) 

<400> 229 

atg cgc ttc ttc act cgt ttc acc gcg eta gtc aca gec gca get ccg 48 

Met Arg Phe Phe Thr Arg Phe Thr Ala Leu Val Thr Ala Ala Ala Pro 

15 10 15 

ttc att get ctt get get ccc gtc gca gca cct cca gag aat gac ata 96 
Phe lie Ala Leu Ala Ala Pro val Ala Ala Pro Pro Glu Asn Asp lie 
20 25 30 



gca 144 
"a 



192 



att cct gga aaa tac ata gtc cag ctg aag cct gat acc gat gtc gc 

lie Pro Gly Lys Tyr He Val Gin Leu Lys Pro Asp Thr Asp Val Al 

35 40 45 

gcg gtc get gee cac cat cac aaa gtg cgc age ate cat gee cgc aac 

Ala val Ala Ala His His His Lys val Arg ser lie His Ala Arg Asn 
50 55 60 

ctg gee cga cga ggt gac aat tct ccg act got gag cca gtg gag cgc 240 

Leu Ala Arg Arg Gly Asp Asn ser Pro Thr Gly Glu Pro val Glu Arq 

65 70 75 80 

gag tac ggg ttc ggc gac ttc aaa ggc tat tct gqg ttt ttc gat gaa 288 

Glu Tyr Gly Phe Gly Asp Phe Lys Gly Tyr Ser Gly Phe Phe Asp Glu 

85 90 95 

gca acc ate gaa gag ttg aaa act ctg cca gag gtg ctt gta gtt gag 336 

Ala Thr lie Glu Glu Leu Lys Thr Leu Pro Glu VaT Leu Val Val Glu 

100 105 110 

cca gat ttt ate atg agg act tec gca att gtg tct cag gca age cca 384 

Pro Asp Phe lie Met Arg Thr ser Ala lie val ser Gin Ala ser Pro 

115 120 125 

cca tgg gqc etc get agt ate tec tec cgc aca cca gga get gee tct 432 

Pro Trp Gly Leu Ala ser lie ser Ser Arg Thr Pro Gly Ala Ala Ser 

tat gtc tac gac gac agt gcg ggc caa ggc acc ttt tec tac gtq ata 480 

Tyr val Tyr Asp Asp ser Ala Gly Gin Gly Thr Phe Ser Tyr val lie 

145 150 155 160 

gac acg ggt gtg cgc ate acc cac cag gac ttt ggc gga cga gec ate 528 

Asp Thr Gly val Arg lie Thr His Gin Asp Phe Gly Gly Arg Ala He 

165 170 175 

tgg gga ttt aat gec gta aga aac agt cct gat act gat gaa gat qqc 576 

Trp Gly Phe Asn Ala val Arg Asn ser Pro Asp Thr Asp Glu asd gIv 

180 185 190 

cat gqa acg cac gtt get gga acc gtt ggc ggt acc aaa tat ggt gtt 624 

His Gly Thr His val Ala Gly Thr val Gly Gly Thr Lys Tyr Gly val 

195 200 205 

gec aag aaa acc acc ate ata agt gtc aag acc ttc ggt ggt age tea 672 
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lie Ser Val Lys Thr Phe 
215 220 



Gly Gly Ser Ser 



gga agt 
Gly ser 
225 



gca tea 
Ala Ser 



gat gtc 
Asp Val 
230 



ttc gca 
Phe Ala 



ggg ttc gac tgg 
Gly Phe Asp Trp 

23 r 



acg gtc aac gat 
Thr Val Asn Asp 
240 



720 



ate gtt 
lie val 



ggt gga 
Gly Gly 



aac aaa 
Asn Lys 



aca tec 
Thr Ser 
290 

aac gtc 
Asn val 
305 

tac ggc 
Tyr Gly 



gca tec 
Ala Ser 



atg gcg 
Met Ala 



gag ggt 
sly 
370 



Glu Gl 



tec aag 
Ser Lys 



tct gee 
ser Ala 
260 

ggg gta 

Gly Val 
275 

aat cgc 
Asn Arg 



cag age 
Gin ser 



cct gaa 
Pro Glu 



cat ctg 
His Leu 
340 

get cct 
Ala Pro 
355 

ccc teg 
Pro ser 



aac cga caa aac att gee gtc ate 
Asn Arg Gin Asn lie Ala Val lie 
245 250 

tct aca acg tgg gac aat gee att 
Ser Thr Thr Trp Asp Asn Ala lie 
265 

gca gca gga aac 
Ala Ala Gly Asn 



age atg gtc gta 
ser Met val val 
280 

teg cca gee cgc 
Ser Pro Ala Arg 
295 

aac aac aga agg 
Asn Asn Arg Arg 
310 

gtg gat ate ttc 
val Asp lie Phe 
325 

age gac aca gga 
ser Asp Thr Gly 



cac gta get ggt 
His val Ala Gly 
360 

act gcg gcg gec 
Thr Ala Ala Ala 
375 



tct ccc gaa gee 
ser Pro Glu Ala 
300 



aat atg teg ttc 
Asn Met ser Phe 
255 

act gca get tgg 
Thr Ala Ala Trp 
270 

gaa gac gga ccc 
Glu Asp Gly Pro 
285 

ate tgt gtc ggg 
lie cys val Gly 



etc age ggt gga g 
Leu Ser Gly Gly 
315 



?a ggc tec aac 
y Gly ser Asn 



get gca ggc ace 
Ala Ala Gly Thr 
330 

aca acc act aag 
Thr Thr Thr Lys 
345 

ctg ate tea tac 
Leu lie ser Tyr 



att aag gcg agg 
lie Lys Ala Ar 
38 



320 

etc ate gtc tec 
Leu lie val Ser 
335 

aac ggt act tec 
Asn Gly Thr Ser 
350 

ctt cgt ggc ctt 
Leu Arg Gly Leu 
365 

gtg tat caa ctg 
Val Tyr Gin Leu 



768 
816 
864 
912 
960 
1008 
1056 
1104 
1152 



gec acg 
Ala Thr 
385 

gca tac 
Ala Tyr 



cct ggt 
11 



gtc gtg aca gac 
" 1 



Pro Gly val Val Thr Asp 
390 



gca atg ggc tea 
Ala Met Gly ser 
395 



gtc aat eta ctg 
val Asn Leu Leu 
400 



aac ggt 
Asn Gly 



aac aaa 
Asn Lys 
405 



1200 



1218 



<210> 230 
<211> 406 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (1). -.(21) 

<221> DOMAIN 

<222> (35)... (120) 

<223> Subtilisin N-terminal region 



<221> DOMAIN 

<222> (134) . . . (397) 

<223> Subtil ase family 
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<400> 230 

Met Arg phe Phe Thr Arg Phe Thr Ala Leu Val Thr Ala Ala Ala Pro 

1 5 10 15 

Phe lie Ala Leu Ala Ala Pro val Ala Ala Pro pro Glu Asn Asp He 

20 25 30 

lie Pro Gly Lys Tyr lie val Gin Leu Lys Pro Asp Thr Asp val Ala 

35 40 45 

Ala Val Ala Ala His His His Lys Val Arg ser lie His Ala Arg Asn 

50 55 60 

Leu Ala Arg Arg Gly Asp Asn ser Pro Thr Gly Glu Pro val Glu Arg 
65 70 75 80 

Glu Tyr Gly Phe Gly Asp Phe Lys Gly Tyr Ser Gly Phe Phe Asp Glu 

85 90 95 

Ala Thr lie Glu Glu Leu Lys Thr Leu Pro Glu Val Leu val val Glu 

100 105 110 

Pro Asp Phe lie Met Arg Thr ser Ala lie val ser Gin Ala Ser Pro 

115 ^ 120 125 

Pro Trp Gly Leu Ala ser lie ser ser Arg Thr Pro Gly Ala Ala Ser 

130 135 140 

Tyr Val Tyr Asp Asp Ser Ala Gly Gin Gly Thr Phe Ser Tyr Val lie 
145 150 155 160 

Asp Thr Gly Val Arg lie Thr His Gin Asp Phe Gly Gly Arg Ala lie 

165 170 175 

Trp Gly Phe Asn Ala val Arg Asn Ser Pro Asp Thr Asp Glu Asp Gly 

180 185 190 

His Gly Thr His val Ala Gly Thr Val Gly Gly Thr Lys Tyr Gly Val 

195 200 205 

Ala Lys Lys Thr Thr lie lie ser Val Lys Thr Phe Gly Gly ser ser 

210 215 220 

Gly Ser Ala Ser Asp val Phe Ala Gly Phe Asp Trp Thr val Asn Asp 
225 230 235 240 

lie Val ser Lys Asn Arg Gin Asn lie Ala val lie Asn Met ser Phe 

245 250 255 

Gly Gly ser Ala Ser Thr Thr Trp Asp Asn Ala lie Thr Ala Ala Trp 

260 265 270 

Asn Lys Gly val Ser Met val val Ala Ala Gly Asn Glu Asp Gly Pro 

275 280 285 

Thr ser Asn Arg ser Pro Ala Arg ser Pro Glu Ala lie cys val Gly 

290 295 300 

Asn val Gin ser Asn Asn Arg Arg Leu ser Gly Gly Gly Gly Ser Asn 
305 310 315 320 

Tyr Gly Pro Glu Val Asp lie Phe Ala Ala Gly Thr Leu lie Val Ser 

325 330 335 

Ala Ser His Leu Ser Asp Thr Gly Thr Thr Thr Lys Asn Gly Thr Ser 

340 345 350 

Met Ala Ala Pro His val Ala Gly Leu lie ser Tyr Leu Arg Gly Leu 

355 360 365 

Glu Gly Pro ser Thr Ala Ala Ala lie Lys Ala Arg val Tyr Gin Leu 

370 375 380 

Ala Thr Pro Gly Val val Thr Asp Ala Met Gly Ser val Asn Leu Leu 
385 390 395 400 

Ala Tyr Asn Gly Asn Lys 
405 

<210> 231 
<211> 3206 
<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (883) . . . (948) 
<223> Exon 

<221> CDS 

<222> (1010) ... (3106) 
<223> Exon 

Page 225 



WO 2004/033668 PCT/US2003/032819 

10336256.txt 

<400> 231 

caagatctcc ttcgcatgcc caatatccat acatatgtat agaagacaag gatcgattcc 60 

atatgtatag aaggagctgc aatgtgggta ttaaatgcga tatgggacga cggctcagcc 120 

gtaggtgtaa tatgctgaca cgaaaataca gtcgaatcga gccagatcta ggcctggcaa 180 

ggcaggtata gatgtcaatc tgctcacgga catgttaggc gtgcaaaagg cccaagccag 240 

accaaggatg ccaagaaata tcatgcagtc ccgccctctc aattccgcga ggatgcattc 300 

cagcagccag ccagcgccgt ggatgtggag gatctatgtg taacctcatg ttggactttt 360 

tttcgacctg cctttttggg tgcaccgttt atccgccaca aattagttgg tgattagcgt 420 

gagctgtggg catgcgccac caatcgcgat gtgggcttgg tggagctact acacaccaaa 480 

gatacccacc cataaacgcc aagtcagtcc atccagcgac tctcaagtgg accaagttgc 540 

gataggacga cacggaaaca tgctttctgg caatccacct aggacgagct tgtttttgtc 600 

cccgcgcatc tagccctgat cgggcaggag acatggtgca aaacgtctat cttttgacgt 660 

ctatggacta gtcgctactg cattgcctat ggaatgatgg catcgtcact tcaggtaccc 720 

gtcccgaaag gacgtggccc actgcctgga tggcgacatg ccctgcggca ggggcctcgg 780 

gcttagctct ttgtacaaat aattcggatg ccctgcatgg ccttcttctg gtcatcgacc 840 

tcgtccaatt gagcttttac gaagctggtc gcatactgca ca atg get cgt tac 894 

Met Ala Arg Tyr 
1 

etc agt gtt gee gca gca ctg get get act ggc gcg tgc gcg ttc aca 942 
Leu Ser val Ala Ala Ala Leu Ala Ala Thr Gly Ala cys Ala Phe Thr 
5 10 15 20 

ccc gag tgcgtctttt gtcccctaca getacatget cccgatgacg gcaagctaat 998 
pro Glu 

aaacatacag g ttg ctt ctt age acc gta cga cgc get gee gee gat ccc 1048 
Leu Leu Leu Ser Thr Val Arg Arg Ala Ala Ala Asp Pro 
25 30 35 

agt cca gat gqc tea gtc gcg etc ttc teg tac acg cag tac tec ttc 1096 
Ser Pro Asp Gly Ser val Ala Leu Phe Ser Tyr Thr Gin Tyr Ser Phe 
40 45 50 

gag gaa cat gcg cgc acg get ggc atg aac etc ate gat etc aag acc 1144 
Glu Glu ms Ala Arg Thr Ala Gly Met Asn Leu lie Asp Leu Lys Thr 
55 60 65 

got gag gtc acc aag teg gqc etc gac ccc age gag gtc aac gaa gtg 
Gly Glu val Thr Lys Ser Gly Leu Asp Pro Ser Glu val Asn Glu Val 
70 75 80 

gee tgg att cct gqc acc gag acc gqt ate ate tac ate aat gqc aca 1240 
Ala Trp lie Pro Gly Thr Glu Thr Gly lie lie Tyr lie Asn Gly Thr 
85 90 95 

aac gag gaa ate cca gqt gqt gtc acc ctg tgg att ggt gac ate aag 
Asn Glu Glu lie Pro Gly Gly Val Thr Leu Trp He Gly Asp lie Lys 
100 105 110 115 



1192 



1288 



gac cca age gee age act ctt gtt gee tec ctg gat gca cca tac tec 1336 

Asp pro Ser Ala ser Thr Leu val Ala ser Leu Asp Ala Pro Tyr ser 
120 125 130 

gqc ttg aag gtt gee aac acc tct act ggt gac ttg cat ttc ttg gtc 1384 

Gly Leu Lys val Ala Asn Thr Ser Thr Gly Asp Leu His Phe Leu Val 
135 140 145 

aac age ttg gee tac ccc aac ggc act gca gtt aac ccc gag acc gaa 1432 

Asn ser Leu Ala Tyr Pro Asn Gly Thr Ala val Asn Pro Glu Thr Glu 

150 155 160 

gtc aag cca act tea act gee cgt tac tac teg gat ate tat gtc cgc 1480 

val Lys Pro Thr ser Thr Ala Arg Tyr Tyr ser Asp He Tyr val Arq 
165 170 175 
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cac tgg gat acc tgg eta act aag aac cgc tac cag ctt ttt get ggt 

His Trp Asp Thr Trp Leu Thr Lys Asn Arg Tyr Gin Leu Phe Ala Gly 

180 185 190 195 



Asn He Gin ser Gly He Lys Phe Thr Ala Thr Gin Pro Glu Thr Pro 
215 220 225 

gtc cag cct ttt ggc gac teg age gat tat gac ate agt ccc gat ggc 
Val Gin Pro Phe Gly Asp ser ser Asp Tyr Asp lie Ser Pro Asp Gly 
230 235 240 



1528 



aca ctt tec aag aac age agt tat get etc tct ggc get ggc gtg cgc 1576 

Thr Leu ser Lys Asn ser ser Tyr Ala Leu Ser Gly Ala Gly Val Arg 
200 205 210 

aac ate caa agt got ate aaa ttc acc get act cag cct gag act ccc 1624 

" ~" ~ ~,ly ll< * ~' " 



1672 



tct atg tat get ttc att age aag get cct cag etc aac aag gee aac 1720 
Ser Met Tyr Ala Phe lie ser Lys Ala Pro Gin Leu Asn Lys Ala Asn 
245 250 255 

tac acc gcg tec tac eta tac gtc ggt gee ttt gee tec aac gaa get 1768 
Tyr Thr Ala ser Tyr Leu Tyr val Gly Ala Phe Ala Ser Asn Glu Ala 
260 265 270 275 

ccc gtt get etc aac ggc cct gac tct gag get ttc aag get gga cac 1816 
Pro Val Ala Leu Asn Gly Pro Asp ser Glu Ala Phe Lys Ala Gly His 
280 285 290 

cag ggt get tec ggt eta cca tec ttc tec ggt gac age tgc aag ctt 1864 
Gin Gly Ala ser Gly Leu Pro Ser Phe ser Gly Asp ser Cys Lys Leu 
295 300 305 

gca tat gtc caa caa gac gag gac tac tat gag teg gac agg ttc aag 1912 
Ala Tyr val Gin Gin Asp Glu Asp Tyr Tyr Glu ser Asp Arg Phe Lys 
310 315 320 

ctg tac acc tac gac gtt get gtc gag ggc caa ggc gtg gee get age 
Leu Tyr Thr Tyr Asp Val Ala val Glu Gly Gin Gly val Ala Ala ser 
325 330 335 

aac tgg aag age ttg age gaa ggt ttt gac cgc tgg gtg caa ggt ccc 
Asn Trp Lys Ser Leu ser Glu Gly Phe Asp Arg Trp Val Gin Gly Pro 
340 345 350 355 



1960 



2008 



att act tgg get cac gac gat tct tea ate tac gtc act get gat gac 2056 
lie Thr Trp Ala His Asp Asp Ser ser lie Tyr val Thr Ala Asp Asp 
360 365 370 

tac gee cgc aac aag ate ttc aac ttc cca ate acc gcg gat gag aag 2104 
Tyr Ala Arg Asn Lys lie Phe Asn Phe Pro lie Thr Ala Asp Glu Lys 
375 380 385 

ttt gtt ccc gag ccg eta act gga aac act tea gtt teg gcg ttt tct 2152 
Phe val Pro Glu Pro Leu Thr Gly Asn Thr Ser val ser Ala Phe ser 
390 395 400 

ctg ctt cct gac ggt teg ctg ttc gtt gca gee acc get ate tgg act 2200 
Leu Leu Pro Asp Gly ser Leu Phe val Ala Ala Thr Ala lie Trp Thr 
405 410 415 

ccc aac gaa tgg tac ate etc -gee gac ggc aac aag aag acg ctt ctt 2248 
pro Asn Glu Trp Tyr lie Leu Ala Asp Gly Asn Lys Lys Thr Leu Leu 
420 425 430 435 

gac get tec cag gtt gac ccc aac ctg gee ggt etc age tec aag act 2296 
Asp Ala ser Gin val Asp pro Asn Leu Ala Gly Leu ser Ser Lys Thr 
440 445 450 
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gtc tct gag att ttc ttc aat ggc tec aac ccc gat etc aag caa caa 
Val Ser Glu lie Phe Phe Asn Gly ser Asn Pro Asp Leu Lys Gin Gin 
455 460 465 



tac ccc ctt get ttc ctg att cac ggt ggt cct cag ggc aac tgg ggc 

Tyr Pro Leu Ala Phe Leu lie His Gly Gly Pro Gin Gly Asn Trp Gly 

485 490 495 

aac age tgg tea aac cgc tgg aac ccg cag gtc tgg gec gac caa ggc 

Asn Ser Trp ser Asn Arg Trp Asn Pro Gin val Trp Ala Asp Gin Gly 

500 505 510 515 

tac ate gtc gtc gca cct aac ccg act ggt tct aca agt ttc gga cag 

Tyr He val Val Ala Pro Asn Pro Thr Gly Ser Thr ser Phe Gly Gin 

520 525 530 

tac etc ate gac tec ate cag ggc gag tgg ggc age tgg cca tac gaa 
Tyr Leu lie Asp ser lie Gin Gly Glu Trp Gly Ser Trp Pro Tyr Glu 

535 540 545 



gac ace gag aac ggt ate gee gee ggt gee teg tac ggt gga tac atg 

Asp Thr Glu Asn Gly lie Ala Ala Gly Ala Ser Tyr Gly Gly Tyr Met 

565 570 575 

ace aac tgg ate cag tec aat gac etc ggc aac gag ttc aag get etc 

Thr Asn Trp lie Gin ser Asn Asp Leu Gly Asn Glu Phe Lys Ala Leu 

580 585 590 595 



gag etc tgg ttc ate cgc cac gac tac gat ggc aac ate tgg gac tea 
Glu Leu Trp Phe lie Arg His Asp Tyr Asp Gly Asn lie Trp Asp ser 
615 620 625 



2344 



ctt cag get tat gtc gtc aag ccc aca ttc tac caa gag aac gtt act 2392 
Leu Gin Ala Tyr val val Lys Pro Thr Phe Tyr Gin Glu Asn val Thr 
470 475 480 



2440 



2488 



2536 



2584 



gac ctg gtc aat gee tgg aac tac ate aac tec ace atg acg tgg ate 2632 
Asp Leu val Asn Ala Trp Asn Tyr lie Asn ser Thr Met Thr Trp lie 
550 555 560 



2680 



2728 



gtc acc cat gac ggt ate tec aac ace gag ggt gee tgg gcg tec gag 2776 
Val Thr His Asp Gly lie Ser Asn Thr Glu Gly Ala Trp Ala ser Glu 
600 605 610 



2824 



ccc gee tac cgc cag tgg aac ccc cag aac cac att gee aac tgg tec 2872 
Pro Ala Tyr Arg Gin Trp Asn Pro Gin Asn His lie Ala Asn Trp ser 
630 635 640 

act ccc cag ttc gtc ate cac aac acg etc gac tac cgt etc ccc gag 2920 
Thr Pro Gin Phe val lie His Asn Thr Leu Asp Tyr Arg Leu pro Glu 
645 650 655 

age gac ggc ate age ctg ttc aac ate etc cag gcg cgc ggt ate ccc 2968 
Ser Asp Gly lie Ser Leu Phe Asn lie Leu Gin Ala Arg Gly lie Pro 
660 665 670 675 

agt cgc ttc etc aac ttc ccc gac gag aac cac tgg gtc etc aag cag 3016 
ser Arg Phe Leu Asn Phe Pro Asp Glu Asn His Trp val Leu Lys Gin 
680 685 690 

gag aac age ttg gtt tgg cac act gag att ttc aac tgg ate aac cac 3064 
Glu Asn ser Leu val Trp His Thr Glu lie Phe Asn Trp lie Asn His 
695 700 705 

tgg tec aag ggt gag cct ttg age act acc ccg att ggc aac 3106 
Trp ser Lys Gly Glu Pro Leu ser Thr Thr Pro lie Gly Asn 
710 715 720 
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taaaaatatt tttccgagta ggaattagcc aaagtagcaa gataacgctt gctacgtagt 3166 
attgataaat gtctaatgat acctattgag aaccacttta 3206 

<210> 232 
<211> 22 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 232 

Met Ala Arg Tyr Leu Ser Val Ala Ala Ala Leu Ala Ala Thr Gly Ala 

1 5 10 15 

cys Ala Phe Thr Pro Glu 
20 

<210> 233 
<211> 699 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 233 

Leu Leu Leu Ser Thr Val Arg Arg Ala Ala Ala Asp Pro ser Pro Asp 

1 5 10 15 

Gly ser val Ala Leu Phe ser Tyr Thr Gin Tyr ser Phe Glu Glu His 

20 25 30 

Ala Arg Thr Ala Gly Met Asn Leu lie Asp Leu Lys Thr Gly Glu val 

35 40 45 

Thr Lys Ser Gly Leu Asp Pro ser Glu val Asn Glu Val Ala Trp lie 

50 55 60 

Pro Gly Thr Glu Thr Gly lie lie Tyr lie Asn Gly Thr Asn Glu Glu 
65 70 75 80 

lie Pro Gly Gly Val Thr Leu Trp lie Gly Asp lie Lys Asp Pro Ser 

85 90 95 

Ala Ser Thr Leu Val Ala Ser Leu Asp Ala Pro Tyr ser Gly Leu Lys 

100 105 110 

Val Ala Asn Thr ser Thr Gly Asp Leu His Phe Leu Val Asn Ser Leu 

115 120 125 

Ala Tyr Pro Asn Gly Thr Ala Val Asn Pro Glu Thr Glu val Lys Pro 

130 135 140 

Thr Ser Thr Ala Arg Tyr Tyr ser Asp lie Tyr Val Arg His Trp Asp 
145 150 155 160 

Thr Trp Leu Thr Lys Asn Arg Tyr Gin Leu Phe Ala Gly Thr Leu Ser 

165 170 175 

Lys Asn Ser Ser Tyr Ala Leu Ser Gly Ala Gly val Arg Asn lie Gin 

180 185 190 

ser Gly lie Lys Phe Thr Ala Thr Gin Pro Glu Thr Pro val Gin Pro 

195 200 205 

Phe Gly Asp ser ser Asp Tyr Asp lie Ser Pro Asp Gly ser Met Tyr 

210 215 220 

Ala Phe lie Ser Lys Ala Pro Gin Leu Asn Lys Ala Asn Tyr Thr Ala 
225 230 235 240 

Ser Tyr Leu Tyr val Gly Ala Phe Ala Ser Asn Glu Ala Pro Val Ala 

245 250 255 

Leu Asn Gly Pro Asp ser Glu Ala Phe Lys Ala Gly His Gin Gly Ala 

260 265 270 

Ser Gly Leu Pro Ser Phe Ser Gly Asp ser Cys Lys Leu Ala Tyr val 

275 280 285 

Gin Gin Asp Glu Asp Tyr Tyr Glu Ser Asp Arg Phe Lys Leu Tyr Thr 

290 295 300 

Tyr Asp Val Ala Val Glu Gly Gin Gly Val Ala Ala ser Asn Trp Lys 
305 310 315 320 

Ser Leu Ser Glu Gly Phe Asp Arg Trp Val Gin Gly Pro lie Thr Trp 

325 330 335 

Ala His Asp Asp ser ser lie Tyr val Thr Ala Asp Asp Tyr Ala Arg 

340 345 350 

Asn Lys lie Phe Asn Phe Pro lie Thr Ala Asp Glu Lys Phe val Pro 

355 360 365 

Glu pro Leu Thr Gly Asn Thr ser Val ser Ala Phe Ser Leu Leu Pro 
370 375 380 
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Asp Gly ser Leu Phe Val Ala Ala Thr Ala lie Trp Thr Pro Asn Glu 
385 390 395 400 

Trp Tyr lie Leu Ala Asp Gly Asn Lys Lys Thr Leu Leu Asp Ala Ser 

405 410 415 

Gin Val Asp Pro Asn Leu Ala Gly Leu ser Ser Lys Thr Val ser Glu 

420 425 " 430 

lie Phe Phe Asn Gly Ser Asn Pro Asp Leu Lys Gin Gin Leu Gin Ala 

435 440 445 

Tyr Val Val Lys Pro Thr Phe Tyr Gin Glu Asn Val Thr Tyr Pro Leu 

450 455 460 

Ala Phe Leu lie His Gly Gly Pro Gin Gly Asn Trp Gly Asn ser Trp 
465 470 475 480 

Ser Asn Arg Trp Asn Pro Gin Val Trp Ala Asp Gin Gly Tyr lie Val 

485 490 495 

val Ala Pro Asn Pro Thr Gly Ser Thr ser Phe Gly Gin Tyr Leu lie 

500 505 510 

Asp Ser lie Gin Gly Glu Trp Gly Ser Trp Pro Tyr Glu Asp Leu val 

515 520 525 

Asn Ala Trp Asn Tyr lie Asn ser Thr Met Thr Trp lie Asp Thr Glu 

530 535 540 

Asn Gly lie Ala Ala Gly Ala ser Tyr Gly Gly Tyr Met Thr Asn Trp 
545 550 555 560 

lie Gin ser Asn Asp Leu Gly Asn Glu Phe Lys Ala Leu val Thr His 

565 570 575 

Asp Gly lie ser Asn Thr Glu Gly Ala Trp Ala Ser Glu Glu Leu Trp 

580 585 590 

Phe lie Arg His Asp Tyr Asp Gly Asn lie Trp Asp Ser Pro Ala Tyr 

595 600 605 

Arg Gin Trp Asn Pro Gin Asn His lie Ala Asn Trp ser Thr Pro Gin 

610 615 620 

Phe Val lie His Asn Thr Leu Asp Tyr Arg Leu Pro Glu Ser Asp Gly 
625 630 635 640 

lie Ser Leu Phe Asn lie Leu Gin Ala Arg Gly lie Pro Ser Arg Phe 

645 650 655 

Leu Asn Phe Pro Asp Glu Asn His Trp val Leu Lys Gin Glu Asn ser 

660 665 670 

Leu val Trp His Thr Glu lie Phe Asn Trp lie Asn His Trp ser Lys 

675 680 685 

Gly Glu Pro Leu ser Thr Thr Pro lie Gly Asn 
690 695 

<210> 234 
<211> 2163 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> (1) . . . (2163) 

<400> 234 

atg get cgt tac etc agt gtt gee gca gca ctg get get act ggc gcg 48 

Met Ala Arg Tyr Leu Ser Val Ala Ala Ala Leu Ala Ala Thr Gly Ala 

15 10 15 

tgc gcg ttc aca ccc gag ttg ctt ctt age ace gta cga cgc get gec 96 
cys Ala Phe Thr Pro Glu Leu Leu Leu ser Thr val Arg Arg Ala Ala 
20 25 30 

gee gat ccc agt cca gat ggc tea gtc gcg etc ttc teg tac acg cag 144 
Ala Asp Pro ser Pro Asp Gly ser Val Ala Leu Phe Ser Tyr Thr Gin 
35 40 45 

tac tec ttc gag gaa cat gcg cgc acg get ggc atg aac etc ate gat 192 
Tyr ser Phe Glu Glu His Ala Arg Thr Ala Gly Met Asn Leu lie Asp 
50 55 60 

etc aag acc ggt gag gtc acc aag teg ggc etc gac ccc age gag gtc 240 
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Leu Lys Thr Giy Glu Val Thr Lys Ser Giy Leu Asp Pro Ser Glu Val 
65 70 75 80 



aac gaa gtg gcc tgg att cct ggc acc gag acc ggt ate ate tac ate 

Asn Glu Val Ala Trp lie Pro Giy Thr Glu Thr Giy lie lie Tyr lie 
85 90 95 

aat ggc aca aac gag gaa ate cca ggt ggt gtc acc ctg tgg att ggt 

Asn Giy Thr Asn Glu Glu lie Pro Giy Giy Val Thr Leu Trp lie Giy 
100 105 110 



cca tac tec ggc ttg aag gtt gcc aac acc tct act ggt gac ttg cat 

Pro Tyr ser Giy Leu Lys Val Ala Asn Thr Ser Thr Giy Asp Leu His 
130 135 140 

ttc ttg gtc aac age ttg gcc tac ccc aac ggc act gca gtt aac ccc 

Phe Leu val Asn ser Leu Ala Tyr Pro Asn Giy Thr Ala val Asn Pro 

145 150 155 160 



ttt get ggt aca ctt tec aag aac age agt tat get etc tct ggc get 
Phe Ala Giy Thr Leu Ser Lys Asn Ser ser Tyr Ala Leu ser Giy Ala 
195 200 205 

ggc gtg cgc aac ate caa agt ggt ate aaa ttc acc get act cag cct 
Giy val Arg Asn lie Gin Ser Giy lie Lys Phe Thr Ala Thr Gin Pro 
210 215 220 

gag act ccc gtc cag cct ttt ggc gac teg age gat tat gac ate agt 
Glu Thr Pro Val Gin Pro Phe Giy Asp ser ser Asp Tyr Asp He Ser 
225 230 235 240 



288 



336 



gac ate aag gac cca age gcc age act ctt gtt gcc tec ctg gat gca 384 
Asp lie Lys Asp Pro ser Ala ser Thr Leu val Ala ser Leu Asp Ala 
115 120 125 



432 



480 



gag acc gaa gtc aag cca act tea act gcc cgt tac tac teg gat ate 528 

Glu Thr Glu val Lys Pro Thr ser Thr Ala Arg Tyr Tyr ser Asp lie 
165 170 175 

tat gtc cgc cac tgg gat acc tgg eta act aag aac cgc tac cag ctt 576 

Tyr val Arg His Trp Asp Thr Trp Leu Thr Lys Asn Arg Tyr Gin Leu 
180 185 190 



624 



672 



720 



ccc gat ggc tct atg tat get ttc att age aag get cct cag etc aac 768 
Pro Asp Giy ser Met Tyr Ala Phe lie Ser Lys Ala Pro Gin Leu Asn 
245 250 255 

aag gcc aac tac acc gcg tec tac eta tac gtc ggt gcc ttt gcc tec 816 
Lys Ala Asn Tyr Thr Ala Ser Tyr Leu Tyr Val Giy Ala Phe Ala ser 
260 265 270 

aac gaa get ccc gtt get etc aac ggc cct gac tct gag get ttc aag 
Asn Glu Ala Pro val Ala Leu Asn Giy Pro Asp ser Glu Ala Phe Lys 
275 280 285 

get gga cac cag ggt get tec ggt eta cca tec ttc tec ggt gac age 
Ala Giy His Gin Giy Ala Ser Giy Leu Pro Ser Phe Ser Giy Asp Ser 
290 295 300 

tgc aag ctt gca tat gtc caa caa gac gag gac tac tat gag teg gac 960 
cys Lys Leu Ala Tyr Val Gin Gin Asp Glu Asp Tyr Tyr Glu Ser Asp 
305 310 315 320 

agg ttc aag ctg tac acc tac gac gtt get gtc gag ggc caa ggc gtg 1008 
Arg phe Lys Leu Tyr Thr Tyr Asp Val Ala Val Glu Giy Gin Giy vaT 
325 330 335 

gcc get age aac tgg aag age ttg age gaa ggt ttt gac cgc tgg gtg 1056 
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Ala Ala ser Asn Trp Lys ser Leu Ser Glu Gly Phe Asp Arg Trp val 
340 345 350 

caa ggt ccc att act tgg get cac gac gat tct tea ate tac gtc act 1104 
Gin Gly pro He Thr Trp Ala His Asp Asp Ser Ser lie Tyr Val Thr 
355 360 365 

get gat gac tac gee cgc aac aag ate ttc aac ttc cca ate ace gcg 1152 
Ala Asp Asp Tyr Ala Arg Asn Lys He Phe Asn Phe Pro lie Thr Ala 
370 375 380 

gat gag aag ttt gtt ccc gag ccg eta act gga aac act tea gtt teg 1200 
Asp Glu Lys Phe val Pro Glu Pro Leu Thr Gly Asn Thr Ser Val ser 
385 390 395 400 

gcg ttt tct ctg ctt cct gac ggt teg ctg ttc gtt gca gee acc get 1248 
Ala Phe ser Leu Leu Pro Asp Gly ser Leu Phe val Ala Ala Thr Ala 
405 410 415 

ate tgg act ccc aac gaa tgg tac ate etc gee gac ggc aac aag aag 1296 
lie Trp Thr Pro Asn Glu Trp Tyr He Leu Ala Asp Gly Asn Lys Lys 
420 425 430 

acg ctt ctt gac get tec cag gtt gac ccc aac ctg gee ggt etc age 1344 
Thr Leu Leu Asp Ala ser Gin val Asp Pro Asn Leu Ala Gly Leu ser 
435 440 445 

tec aag act gtc tct gag att ttc ttc aat ggc tec aac ccc gat etc 1392 
Ser Lys Thr Val ser Glu lie Phe Phe Asn Gly Ser Asn Pro Asp Leu 
450 455 460 

aag caa caa ctt cag get tat gtc gtc aag ccc aca ttc tac caa gag 1440 
Lys Gin Gin Leu Gin Ala Tyr val val Lys Pro Thr Phe Tyr Gin Glu 
465 470 475 480 

aac gtt act tac ccc ctt get ttc ctg att cac ggt ggt cct cag ggc 1488 
Asn val Thr Tyr Pro Leu Ala Phe Leu lie His Gly Gly Pro Gin Glv 
485 490 495 

aac tgg ggc aac age tgg tea aac cgc tgg aac ccg cag gtc tgg gee 1536 
Asn Trp Gly Asn ser Trp Ser Asn Arg Trp Asn Pro Gin val Trp Ala 
500 505 510 



gac caa ggc tac ate gtc gtc gca cct aac ccg act ggt tct aca agt 
Asp Gin Gly Tyr lie val val Ala pro Asn Pro Thr Gly ser Thr Ser 
515 520 525 

ttc gga cag tac etc ate gac tec ate cag ggc gag tgg ggc age tgg 
Phe Gly Gin Tyr Leu He Asp Ser lie Gin Gly Glu Trp Gly Ser Trp 
530 535 540 



1584 



1632 



cca tac gaa gac ctg gtc aat gee tgg aac tac ate aac tec acc atg 1680 
pro Tyr Glu Asp Leu val Asn Ala Trp Asn Tyr lie Asn ser Thr Met 
545 550 555 560 

acg tgg ate gac acc gag aac ggt ate gee gee ggt gee teg tac ggt 1728 
Thr Trp He Asp Thr Glu Asn Gly He Ala Ala Gly Ala ser Tyr Gly 
565 570 575 

gga tac atg acc aac tgg ate cag tec aat gac etc ggc aac gag ttc 1776 
Gly Tyr Met Thr Asn Trp lie Gin Ser Asn Asp Leu Gly Asn Glu Phe 
580 585 590 

aag get etc gtc acc cat gac ggt ate tec aac acc gag ggt gee tgg 1824 
Lys Ala Leu val Thr His Asp Gly lie Ser Asn Thr Glu Gly Ala Trp 
595 600 605 

gcg tec gag gag etc tgg ttc ate cgc cac gac tac gat ggc aac ate 1872 
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Ala ser Glu Glu Leu Trp Phe lie Arg His Asp Tyr Asp Gly Asn He 
610 615 620 

tgg gac tea ccc gee tac cgc cag tgg aac ccc cag aac cac att gec 1920 
Trp Asp ser pro Ala Tyr Arg Gin Trp Asn Pro Gin Asn His He Ala 
625 630 635 640 



aac tgg tec act ccc cag ttc gtc ate cac aac acg etc gac tac cgt 1968 
Asn Trp ser Thr Pro Gin Phe val lie His Asn Thr Leu Asp Tyr Arg 
645 650 655 



etc ccc gag age gac ggc ate age ctg ttc aac ate etc cag gcg cgc 2016 

Leu Pro Glu ser Asp Gly lie ser Leu Phe Asn He Leu Gin Ala Arg 
660 665 670 

ggt ate ccc agt cgc ttc etc aac ttc ccc gac gag aac cac tgg gte 2064 

Gly He Pro Ser Arg Phe Leu Asn Phe Pro Asp Glu Asn His Trp val 
675 680 685 

etc aag cag gag aac age ttg gtt tgg cac act gag att ttc aac tgg 2112 

Leu Lys Gin Glu Asn ser Leu val Trp His Thr Glu lie Phe Asn Trp 
690 695 700 

ate aac cac tgg tec aag ggt gag cct ttg age act ace ccg att ggc 2160 

lie Asn His Trp Ser Lys Gly Glu Pro Leu ser Thr Thr Pro lie Gly 
705 710 715 720 



aac 
Asn 



<210> 235 
<211> 721 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (atcc 48331) 
<400> 235 

^g Tyr Leu ser val Ala Ala Ala Leu Ala Ala Thr Gly Ala 

10 15 
Ser Thr Val Arg Arg Ala Ala 
30 

Ala Leu Phe ser Tyr Thr Gin 
45 

Ala Gly Met Asn Leu lie Asp 
60 

Gly Leu Asp Pro ser Glu val 
75 80 
Glu Thr Gly lie lie Tyr lie 
90 95 
Gly val Thr Leu Trp lie Gly 
110 

Leu val Ala ser Leu Asp Ala 
125 

Thr Ser Thr Gly Asp Leu His 
140 

Asn Gly Thr Ala Val Asn Pro 
155 160 
Ala Arg Tyr Tyr Ser Asp lie 
170 175 
Thr Lys Asn Arg Tyr Gin Leu 
190 

ser Tyr Ala Leu Ser Gly Ala 
205 

Lys phe Thr Ala Thr Gin Pro 
220 

ser ser Asp Tyr Asp lie ser 
235 240 
Page 233 
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Thr 


Glu 


val 


Lys 


Pro 


Thr 


ser 


Thr 
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180 
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Lys 
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val 
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Arg 


Asn 


lie 
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He 




210 










215 




Glu 


Thr 


Pro 


val 


Gin 


Pro 


Phe 


Gly 


Asp 


225 










230 
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Pro Asp Gly Ser Met Tyr Ala Phe He Ser Lys Ala Pro Gin Leu Asn 

245 250 255 

Lys Ala Asn Tyr Thr Ala ser Tyr Leu Tyr Val Gly Ala Phe Ala Ser 

260 265 270 

Asn Glu Ala Pro Val Ala Leu Asn Gly Pro Asp ser Glu Ala Phe Lys 

275 280 285 

Ala Gly His Gin Gly Ala ser Gly Leu Pro Ser Phe Ser Gly Asp ser 

290 295 300 

Cys Lys Leu Ala Tyr Val Gin Gin Asp Glu Asp Tyr Tyr Glu Ser Asp 
305 310 315 320 

Arg Phe Lys Leu Tyr Thr Tyr Asp val Ala val Glu Gly Gin Gly val 

, , 325 330 335 

Ala Ala ser Asn Trp Lys ser Leu Ser Glu Gly Phe Asp Arg Trp val 

340 345 350 

Gin Gly Pro lie Thr Trp Ala His Asp Asp Ser ser lie Tyr val Thr 

355 360 365 

Ala Asp Asp Tyr Ala Arg Asn Lys lie Phe Asn Phe pro lie Thr Ala 

370 375 380 

Asp Glu Lys Phe val Pro Glu Pro Leu Thr Gly Asn Thr Ser val ser 
385 390 395 400 

Ala Phe Ser Leu Leu Pro Asp Gly Ser Leu Phe val Ala Ala Thr Ala 

405 410 415 

lie Trp Thr Pro Asn Glu Trp Tyr lie Leu Ala Asp Gly Asn Lys Lys 

420 425 430 

Thr Leu Leu Asp Ala ser Gin val Asp Pro Asn Leu Ala Gly Leu Ser 

435 440 445 

Ser Lys Thr val ser Glu lie Phe Phe Asn Gly Ser Asn Pro Asp Leu 

450 455 460 

Lys Gin Gin Leu Gin Ala Tyr Val val Lys Pro Thr Phe Tyr Gin Glu 
465 470 475 480 

Asn Val Thr Tyr pro Leu Ala Phe Leu lie His Gly Gly Pro Gin Gly 

485 490 495 

Asn Trp Gly Asn Ser Trp Ser Asn Arg Trp Asn Pro Gin val Trp Ala 

500 505 510 

Asp Gin Gly Tyr lie val val Ala Pro Asn Pro Thr Gly ser Thr ser 

_ n 515 520 525 

Phe Gly Gin Tyr Leu lie Asp Ser lie Gin Gly Glu Trp Gly ser Trp 

530 535 540 

Pro Tyr Glu Asp Leu Val Asn Ala Trp Asn Tyr lie Asn Ser Thr Met 
545 550 555 560 

Thr Trp lie Asp Thr Glu Asn Gly He Ala Ala Gly Ala Ser Tyr Gly 
565 570 575 * 

Gly Tyr Met Thr Asn Trp He Gin ser Asn Asp Leu Gly Asn Glu Phe 

580 585 590 

Lys Ala Leu val Thr His Asp Gly lie ser Asn Thr Glu Gly Ala Trp 

595 600 605 

Ala ser Glu Glu Leu Trp Phe lie Arg His Asp Tyr Asp Gly Asn lie 

610 615 620 

Trp Asp ser Pro Ala Tyr Arg Gin Trp Asn Pro Gin Asn His lie Ala 
625 630 635 640 

Asn Trp Ser Thr Pro Gin Phe Val lie His Asn Thr Leu Asp Tyr Arg 

645 650 655 

Leu pro Glu ser Asp Gly lie Ser Leu Phe Asn lie Leu Gin Ala Arg 

660 665 670 

Gly lie Pro ser Arg Phe Leu Asn Phe Pro Asp Glu Asn His Trp Val 

675 680 685 

Leu Lys Gin Glu Asn ser Leu val Trp His Thr Glu He Phe Asn Trp 

690 695 700 

lie Asn His Trp Ser Lys Gly Glu Pro Leu Ser Thr Thr Pro lie Gly 
705 710 715 720 

Asn 

<210> 236 
<211> 3434 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
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<220> 
<221> CDS 

<222> (1001) ... (1318) 
<223> Exon 

<221> CDS 

<222> (1382) ... (1645) 
<223> Exon 

<221> CDS 

<222> (1711) ... (1887) 
<223> Exon 

<221> CDS 

<222> (1940) ... (2437) 
<223> Exon 

<221> misc_feature 
<222> (1)...(3434) 
<223> n o A,T,c or G 

<400> 236 

gctggcaggc gcggttttca acaccgtggc gcagtttggt atgagtttgg gcatggggag 60 

ttgtcaggtt gtggcgctgg gggtgcaggg tcctgctagt ggcagtactg gcgagggaca 120 

tgcaagtgga catggtgggg ggagtgcatt tgaggataag gatgagggtg cggtactgaa 180 

ggggtatagg gcgagttatt ggctcatgtt tgggtatatg gtggtgtgca tggggattgc 240 

ggttgtgggg ttgaggaagg cgggtaaggt tgggctgaag aaggagtgaa aggactagat 300 

gttttgccct tgtgtattct gctaccatgt cgtatgtaat actagcatct acctcgcacg 360 

cagcactttc agcaccttct cagcccacat cctgacaccg atccgtactc cacagctaca 420 

cccggtccct ccatcgccaa aggggaaggt cgcatgccgc ctcaccgatc gcgtcaccgg 480 

taccattcca tcttccacag catacttatg ggcccacacg tacagtatcc ccgcaagtca 540 

ttcgcacatc gcaggcgtag cctacatgtt gcgcgttacc caatgtggca gttggctggt 600 

ctgccaaggc gcaaatcccc tgcagatcac catctaggca cataaggctt gagctggacc 660 

acccaggctt atctcgcagc aagcaacgat attaactacc tgcccgccat gtcgacccaa 720 

tacctacaca gaatatggca gaccagcttc ccaagcaagg ttgctgcccc ggccagcggc 780 

caaggccagt cgggcaggtg tgagggaatg gtaggctgtc caaggcccaa tgtggaatga 840 

agccgtcgta ctgcatcggc gggcatgtac ttttgtcatg agagcaattt gactttgttt 900 

cgaggcgatt atatattaga gggtaggcga agcctgagaa tgttctttcc tcaggccacg 960 

cttctccctc tcacctttct ctgtcttcaa tcttgtagcc atg aag etc etc age 1015 

Met Lys Leu Leu ser 
1 5 

gtc acc etg gee teg ctg ggc etc gee tec gee gee ace gtt gee aag 1063 
Val Thr Leu Ala Ser Leu Gly Leu Ala Ser Ala Ala Thr Val Ala Lys 
10 15 20 

aaa gtg acc tac gac gac tgg aag gtc gtc cgt gtc aat gtc ggc gca 1111 
Lys val Thr Tyr Asp Asp Trp Lys Val val Arg Val Asn val Gly Ala 
25 30 35 

gac get get aag etc gaa aat gta atg age aag ctg cag ctt gag ctg 1159 
Asp Ala Ala Lys Leu Glu Asn Val Met Ser Lys Leu Gin Leu Glu Leu 
40 45 50 

tgg aag ggc aag cct gcg tea age gat gtc gtc gat gtt atg gtg ccg 1207 
Trp Lys Gly Lys Pro Ala ser ser Asp Val val Asp Val Met val Pro 
55 60 65 

ccg teg teg gtc aag gac ttt gag get cag act cag ggt ttc gaa aca 1255 
pro ser ser val Lys Asp Phe Glu Ala Gin Thr Gin Gly Phe Glu Thr 
70 75 80 85 

aaa gtc atg cat gag aat ctt ggc ctt tct ate gca gac gag cag agt 1303 
Lys Val Met His Glu Asn Leu Gly Leu Ser He Ala Asp Glu Gin ser 
90 95 100 

ttt ggc aca tat gee ggtacgcttg ttttccccgc cctgtaaatt gaagaggtga 1358 
Phe Gly Thr Tyr Ala 
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105 

catgggaagt cctaactctg tea get ggt ctt gca cca aac teg acg tgg ttt 1411 

Ala Gly Leu Ala Pro Asn ser Thr Trp Phe 
110 115 

aac tec tac cac tec att get gat cac atg caa tgg att age gat ctt 1459 
Asn ser Tyr His ser lie Ala Asp His Met Gin Trp He ser Asp Leu 
120 125 130 

gcg get gca tac ccc aag aac gca gaa gtc att tct gca ggc aag teg 1507 
Ala Ala Ala Tyr Pro Lys Asn Ala Glu val lie Ser Ala Gly Lys Ser 
135 140 145 

gtt gag ggc cgt gat ate aag ggt ate cac ate tgg ggt agt ggt ggt 1555 
Val Glu Gly Arg Asp lie Lys Gly lie His lie Trp Gly ser Gly Gly 
150 155 160 

aag gga tct cag aag ggt gta gta tgg cac ggc act gtg cac gca cgt 1603 
Lys Gly ser Gin Lys Gly Val Val Trp His Gly Thr Val His Ala Arg 
165 170 175 180 

gaa tgg ate acg aca atg gta aat tec ctt ttc aaa aaa aaa 1645 
Glu Trp lie Thr Thr Met Val Asn Ser Leu Phe Lys Lys Lys 
185 190 

aacaggaaca aaggaaagga agaattgtgc taacacactt acaggtggtc gaatatgcag 1705 
catac caa etc ctt acc tec act gac gee aca ace gee ggc ttc aaa gac 1755 

Gin Leu Leu Thr ser Thr Asp Ala Thr Thr Ala Gly Phe Lys Asp 

195 200 205 

teg tac gac ttc tac ate ttc ccc ate gtc aac cca gat ggc ttc gec 1803 
ser Tyr Asp Phe Tyr lie Phe pro lie val Asn Pro Asp Gly Phe Ala 
210 215 220 3 225 

tac agt cag acc acc gac cgc atg tgg cgc aag aac cgc cag act act 1851 
Tyr Ser Gin Thr Thr Asp Arg Met Trp Arg Lys Asn Arg Gin Thr Thr 
230 235 240 

ccc age gee tea tgc gta ggc egg gac ate aac cgt aagttctctc 1897 
Pro Ser Ala Ser Cys val Gly Arg Asp lie Asn Arg 
245 250 y 

ccgtcccccc aagcatatat acatctaacc gatcatcaag gc aac tgg ccc tct 1951 

Asn Trp Pro ser 
255 

cac tgg aac cag gee aac ggt gec tec acc teg ccc tgc gac caa gac 1999 
His Trp Asn Gin Ala Asn Gly Ala ser Thr Ser pro cys Asp Gin Asp 



Aim oin Aia Asn fciy Aia ser Tnr ser pro cy: 
260 265 270 



2047 



2095 



tac aaa ggc ccc tea gec ggc gac ggc gta gaa acc aaa gec ctg aaa 

Tyr Lys Gly Pro Ser Ala Gly Asp Gly val Glu Thr Lys Ala Leu Lys 
275 280 285 

gcg cac etc gac age ate gec gec ggc aaa ggc ata acc etc tac atg 

Ala His Leu Asp ser lie Ala Ala Gly Lys Gly He Thr Leu Tyr Met 

290 295 300 305 

gac ate cac gee tac age caa etc tgg atg tac ccc tac ggc tac acc 2143 

Asp lie His Ala Tyr ser Gin Leu Trp Met Tyr Pro Tyr Gly Tyr Thr 
310 315 320 

tgc tec ggc get etc ccc aac tec gca aag tac tct teg ctg acc aac 2191 

cys ser Gly Ala Leu Pro Asn ser Ala Lys Tyr ser Ser Leu Thr Asn 
325 330 335 

ggt gec att gee gcg gtc aag gca gtg cat gga acg gcg ttc acg ggc 2239 
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Gly Ala He Ala Ala val Lys Ala Val His Gly Thr Ala Phe Thr Gly 
340 345 350 

ggc ccg att tgc aat acc ate tat cag gtt agt ggc gat agt gtg gat 2287 
Gly Pro lie cys Asn Thr lie Tyr Gin Val Ser Gly Asp Ser val Asp 
355 360 365 

tat gcg ttt gag gtc gca aag gcg acg tat agt atg acg gtc gag ttg 2335 
Tyr Ala Phe Glu val Ala Lys Ala Thr Tyr Ser Met Thr Val Glu Leu 
370 375 380 385 

agg gat acg ggt aag tat ggg ttt gtc ctg ccg aaa gag cag att gtg 2383 
Arg Asp Thr Gly Lys Tyr Gly Phe Val Leu Pro Lys Glu Gin lie VaT 
390 395 400 

ccg agt gec gag gag atg tgg get ggt ttg agg tac ttg gtg aag aat 
Pro Ser Ala Glu Glu Met Trp Ala Gly Leu Arg Tyr Leu Val Lys Asn 
405 410 415 

atg taa ggtggtagag gggaatatat gtatatacga gtgtggggat gtattttttt 2487 
Met * 

tgttgggctg gggggcttct ggaagatttt gagttggcgg ggggagcccc attgtagata 2547 

tattttctag aggatgaaaa atcttgagag cagagagaga gagaattggc gttaaaaaag 2607 

gtcttttgag gaaggggttg cctttcttat ttctgtgatc ttgatgatac gaggagagga 2667 

gagaaagaag aaaaggaaga cacaactatg actgcccaat acacccttga agaaaccctg 2727 

aagaatggag tggtaatagt accaaaaagt gtgtacacct cttgaaaggt atgeacctat 2787 

caggtacgat aatcaaatta atcatgattg egatgaaegt aactgaatag caaactatgg 2847 

ttgcaacaag gaeaegcagt gcagcaaagc attccaatca atgcctataa attegcaata 2907 

tcttccgtct atctctccca tcttatcacc agecacaaat tcattggacc tccatatctc 2967 

ctcctaccaa cgcaacatct cccttccatt cctgcctcct ateegtattt cctcttcacc 3027 

aaccaccaat caagccgctt acatctctta aaaaaccact ataccattcc tctccaccac 3087 

cacataagaa cagcaacaac aaaaaatcaa gennnnnnnn nnnnnnnnnn nnaccctcct 3147 

caccctcacc acccgcaccc tctgctccct ccaacacccc accaacctcc ccccatgcac 3207 

cgtttccaac etaggecaga ccctctgccg caccacaccc agegacaget acatcttcca 3267 

gtgcaacgcc gcgaccctcc actggcacgt catgeggaca tgeaegtegg ccaacgcgcc 3327 

ctgctccaac acgacctgca cgcctctcac agacgcctgc gtagaatcct ccacgcaatg 3387 

cgcgacactg ctctcgcacg getacaaegg catcgccgtg tgccgcg 3434 

<210> 237 
<211> 106 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 237 

Met Lys Leu Leu ser Val Thr Leu Ala ser Leu Gly Leu Ala ser Ala 

15 10 15 

Ala Thr val Ala Lys Lys val Thr Tyr Asp Asp Trp Lys val val Arg 

20 25 30 

Val Asn val Gly Ala Asp Ala Ala Lys Leu Glu Asn Val Met Ser Lys 

35 40 45 

Leu Gin Leu Glu Leu Trp Lys Gly Lys Pro Ala Ser ser Asp val Val 

50 55 60 

Asp Val Met val pro Pro Ser Ser val Lys Asp Phe Glu Ala Gin Thr 
65 70 75 80 

Gin Gly Phe Glu Thr Lys val Met His Glu Asn Leu Gly Leu ser lie 

, 85 90 95 

Ala Asp Glu Gin ser Phe Gly Thr Tyr Ala 
100 1&5 

<210> 238 
<211> 88 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 238 

Ala Gly Leu Ala Pro Asn Ser Thr Trp Phe Asn ser Tyr His Ser lie 
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1 5 10 15 

Ala Asp His Met Gin Trp lie ser Asp Leu Ala Ala Ala Tyr Pro Lys 

20 25 30 

Asn Ala Glu val lie ser Ala Gly Lys Ser val Glu Gly Arg Asp lie 

, 35 40 45 

Lys Gly He His lie Trp Gly ser Gly Gly Lys Gly Ser Gin Lys Gly 

50 55 60 

Val Val Trp His Gly Thr val His Ala Arg Glu Trp lie Thr Thr Met 
65 70 75 80 

val Asn ser Leu Phe Lys Lys Lys 
85 

<210> 239 
<211> 59 
<212> prt 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 239 

Gin Leu Leu Thr Ser Thr Asp Ala Thr Thr Ala Gly Phe Lys Asp Ser 

1 5 10 15 

Tyr Asp Phe Tyr lie Phe Pro lie val Asn Pro Asp Gly Phe Ala Tyr 

20 25 30 

Ser Gin Thr Thr Asp Arg Met Trp Arg Lys Asn Arg Gin Thr Thr Pro 

35 40 45 

Ser Ala ser Cys Val Gly Arg Asp lie Asn Arg 

<210> 240 
<211> 165 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 240 

Asn Trp Pro ser His Trp Asn Gin Ala Asn Gly Ala Ser Thr Ser Pro 

1 , 5 10 15 

cys Asp Gin Asp Tyr Lys Gly pro ser Ala Gly Asp Gly val Glu Thr 

20 25 30 

Lys Ala Leu Lys Ala His Leu Asp Ser lie Ala Ala Gly Lys Gly lie 

35 40 45 

Thr Leu Tyr Met Asp lie His Ala Tyr ser Gin Leu Trp Met Tyr pro 

50 55 60 

Tyr Gly Tyr Thr cys Ser Gly Ala Leu Pro Asn ser Ala Lys Tyr ser 
65 70 75 80 

ser Leu Thr Asn Gly Ala lie Ala Ala val Lys Ala val His Gly Thr 

85 90 95 

Ala Phe Thr Gly Gly pro lie cys Asn Thr He Tyr Gin Val ser Gly 

, 100 105 110 

Asp Ser yal Asp Tyr Ala Phe Glu Val Ala Lys Ala Thr Tyr ser Met 

., 115 120 125 

Thr yal Glu Leu Arg Asp Thr Gly Lys Tyr Gly Phe Val Leu Pro Lys 

130 135 140 

Glu Gin He val Pro Ser Ala Glu Glu Met Trp Ala Gly Leu Arq Tyr 
145 150 155 160 

Leu val Lys Asn Met 
165 

<210> 241 
<211> 1254 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1)...(1254) 
<400> 241 

atg aag etc etc age gtc ace ctg gec teg ctg ggc etc gee tec gee 48 
Met Lys Leu Leu ser val Thr Leu Ala Ser Leu Gly Leu Ala ser Ala 
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gcc acc gtt gcc aag aaa gtg acc tac gac gac tgg aag gtc gtc cgt 96 
Ala Thr Val Ala Lys Lys val Thr Tyr Asp Asp Trp Lys val val Arg 
20 25 30 

gtc aat gtc ggc gca gac get get aag etc gaa aat gta atg age aag 144 
Val Asn val Gly Ala Asp Ala Ala Lys Leu Glu Asn Val Met ser Lys 
35 40 45 

ctg cag ctt gag ctg tgg aag ggc aag cct gcg tea age gat gtc gtc 192 
Leu Gin Leu Glu Leu Trp Lys Gly Lys Pro Ala ser Ser Asp val val 
50 55 60 

gat gtt atg gtg ccg ccg teg teg gtc aag gac ttt gag get cag act 240 
Asp val Met vaT Pro Pro ser ser val Lys Asp Phe Glu Ala Gin Thr 
65 70 75 80 

cag ggt ttc gaa aca aaa gtc atg cat gag aat ctt ggc ctt tct ate 288 
Gin Gly phe Glu Thr Lys Val Met His Glu Asn Leu Gly Leu ser lie 
85 90 95 

gca gac gag cag agt ttt ggc aca tat gcc get ggt ctt gca cca aac 336 
Ala Asp Glu Gin ser Phe Gly Thr Tyr Ala Ala Gly Leu Ala Pro Asn 
100 105 110 

teg acg tgg ttt aac tec tac cac tec att get gat cac atg caa tgg 384 
ser Thr Trp phe Asn ser Tyr His Ser lie Ala Asp His Met Gin Trp 
115 120 125 

att age gat ctt gcg get gca tac ccc aag aac gca gaa gtc att tct 432 
lie ser Asp Leu Ala Ala Ala Tyr Pro Lys Asn Ala Glu val He ser 
130 135 140 

gca ggc aag teg gtt gag ggc cgt gat ate aag ggt ate cac ate tgg 480 
Ala Gly Lys ser val Glu Gly Arg Asp He Lys Gly lie His He Trp 
145 150 155 160 

ggt agt gat ggt aag gga tct cag aag ggt gta gta tgg cac ggc act 528 
Gly ser Gly Gly Lys Gly ser Gin Lys Gly val val Trp His cTy Thr 
165 170 175 

g , tg c . ac gca cgt gaa *M a J c aca aca at 9 9ta aat tec ctt ttc aaa 576 
val His Ala Arg Glu Trp lie Thr Thr Met val Asn Ser Leu Phe Lys 
180 185 190 

aaa aaa caa etc ctt acc tec act gac gcc aca acc gcc ggc ttc aaa 624 
Lys Lys Gin Leu Leu Thr Ser Thr Asp Ala Thr Thr Ala Gly Phe Lys 
195 200 205 

gac teg tac gac ttc tac ate ttc ccc ate gtc aac cca gat ggc ttc 672 
Asp ser Tyr Asp Phe Tyr lie Phe pro lie val Asn Pro Asp Gly Phe 
210 215 220 

? C S ^ l gt 5f g 5E C £5° gac cgc atg c g c aag aac cgc cag act 720 
Ala Tyr ser Gin Thr Thr Asp Arg Met Trp Arg Lys Asn Arg Gin Thr 
225 230 235 ~ 240 

5u Z agc ? cc £ ca tgc gta g 9 c c 99 9 ac at c aac cgt aac tgg ccc 768 
Thr pro ser Ala Ser Cys val Gly Arg Asp He Asn Arg Asn Trp Pro 
245 250 255 

tct cac tgg aac cag gcc aac ggt gcc tec acc teg ccc tgc gac caa 816 
ser His Trp Asn Gin Ala Asn Gly Ala Ser Thr SeF Pro Cys Asp Gin 
260 265 270 

? a « 3^ aaa g ? c ccc tca 9 CC gg c gac ggc gta gaa acc aaa gcc ctg 864 
Asp Tyr Lys Gly Pro Ser Ala Gly Asp Gly val Glu Thr Lys Ala Leu 
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275 280 285 

aaa gcg cac etc gac age ate gee gec ggc aaa ggc ata acc etc tac 912 

Lys Ala His Leu Asp ser lie Ala Ala Gly Lys Gly He Thr Leu Tvr 

290 295 300 

atg gac ate cac gee tac age caa etc tgg atg tac ccc tac ggc tac 960 

Met Asp lie His Ala Tyr Ser Gin Leu Trp Met Tyr Pro Tyr Gly Tvr 

305 310 315 320 

acc tgc tec ggc get etc ccc aac tec gca aag tac tct teg ctg acc 1008 

Thr cys Ser Gly Ala Leu Pro Asn ser Ala Lys Tyr ser ser Leu Thr 

325 330 335 

aac got gee att gee gcg gtc aag gca gtg cat gqa acg gcg ttc acg 1056 

Asn Gly Ala lie Ala Ala Val Lys Ala val His Gly Thr Ala Phe Thr 

340 345 350 

ggc ggc ccg att tgc aat acc ate tat cag gtt agt ggc gat agt gtg 1104 

Gly Gly Pro lie cys Asn Thr lie Tyr Gin val ser Gly Asp ser val 

355 360 365 

gat tat gcg ttt gag gtc gca aag gcg acg tat agt atg acg gtc gag 1152 

Asp Tyr Ala Phe Glu val Ala Lys Ala Thr Tyr ser Met Thr Val Glu 

370 375 380 

ttg agg gat acg ggt aag tat ggg ttt gtc ctg ccg aaa gag cag att 1200 

Leu Arg Asp Thr Gly Lys Tyr Gly Phe val Leu Pro Lys Glu Gin lie 

385 390 395 400 

gtg ccg agt gee gag gag atg tgg get ggt ttg agg tac ttg gtg aag 1248 

val Pro Ser Ala Glu Glu Met Trp Ala Gly Leu Arg Tyr Leu Val Lys 

405 410 415 

aat atg 1254 
Asn Met 



<210> 242 
<211> 418 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (1)...(20) 

<221> DOMAIN 

<222> (117) . . . (321) 

<223> Zinc carboxypeptidase 

<400> 242 

Met Lys Leu Leu ser val Thr Leu Ala ser Leu Gly Leu Ala Ser Ala 
-20 -15 -10 -5 

Ala Thr val Ala Lys Lys val Thr Tyr Asp Asp Trp Lys val val Arq 

1 5 10 

Val Asn val Gly Ala Asp Ala Ala Lys Leu Glu Asn val Met ser Lys 

15 20 25 

Leu Gin Leu Glu Leu Trp Lys Gly Lys Pro Ala Ser Ser Asp Val Val 

30 35 40 

Asp val Met val Pro Pro Ser Ser Val Lys Asp Phe Glu Ala Gin Thr 
45 50 55 60 

Gin Gly Phe Glu Thr Lys Val Met His Glu Asn Leu Gly Leu Ser He 

65 70 75 

Ala Asp Glu Gin ser Phe Gly Thr Tyr Ala Ala Gly Leu Ala Pro Asn 

80 85 90 

ser Thr Trp Phe Asn ser Tyr His Ser He Ala Asp His Met Gin Trp 
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95 100 105 

lie Ser Asp Leu Ala Ala Ala Tyr Pro Lys Asn Ala 
, 110 115 120 

Ala Gly Lys ser val Glu Gly A 
125 130 
Gly Ser Gly Gly Lys Gly Ser G 
145 

val His Ala Arg Glu Trp lie T 
160 

Lys Lys Gin Leu Leu Thr Ser T .... .... 

175 180 185 

Asp Ser Tyr Asp Phe Tyr He Phe Pro He val Asn 
, 190 195 200 

Ala Tyr Ser Gin Thr Thr Asp a 
205 210 
Thr Pro ser Ala ser cys val G 
225 

Ser His Trp Asn Gin Ala Asn G 
240 

Asp Tyr Lys Gly Pro Ser Ala G.^ ,,,, 

., 2 ?5 260 265 

Lys Ala His Leu Asp Ser lie Ala Ala Gly Lys Gly 
270 275 280 

Met Asp lie His Ala Tyr Ser G 
285 290 
Thr Cys ser Gly Ala Leu Pro A 
305 

Asn Gly Ala lie Ala Ala val L 
320 

Gly Gly pro He cys Asn Thr i._ 

335 340 345 

Asp Tyr Ala Phe Glu val Ala Lys Ala Thr Tyr ser 
350 355 360 

Leu Arg Asp Thr Gly Lys Tyr G" 
365 370 
val Pro ser Ala Glu Glu Met T 
385 

Asn Met 

<210> 243 

<211> 4594 

<212> DNA 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (1692) ... (1873) 
<223> Exon 

<221> CDS 

<222> (2057)... (2509) 
<223> Exon 

<221> CDS 

<222> (2593) ... (2768) 
<223> Exon 

<221> CDS 

<222> (2834) ... (3597) 
<223> Exon 

<400> 243 

a ^ a "tggcg cgcaacaccg agtttcggaa cgctgtcctc gatgctatga accacataaa 60 

2SK££»« E caaa * qqa g ccgaagacag aattacgcaa ggtcctcttt ccaacgatga 120 

2S£ tc J 9fl aac 999 tca 9 agacgccgaa gttgaggtat ttgcccggaa 180 

ccgaaagcgt ctggtcctcg atcttgaagg tgaaatctgg cagtgtggcg ttgcatggga 240 

aggtattact accgccaagt gtcaactcgt agtctggalc ctgactgtag tagttggcg! 300 
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Pro 


Lys 


Asn 


Asp 


He 


Lys 






135 


Lys 


Gly 


Val 




150 




Thr 


Met 


Val 


165 






Asp 


Ala 


Thr 


Pro 


He 


Val 


Met 


Trp 


Ara 






215 


Arg 


Asp 


He 


230 




Ala 


Ser 


Thr 


245 






Asp 


Gly 


val 


Ala 


Gly 


Lys 


Leu 


Trp 


Met 




295 


Ser 


Ala 


Lys 




310 


Ala 


Val 


His 


325 






Tyr 


Gin 


val 


Ala 


Thr 


Tyr 


Phe 


val 


Leu 






375 


Ala 


Gly 


Leu 




390 





Val 


lie 


Ser 


His 


He 


Trp 






140 


His 


Gly 


Thr 




155 




Leu 


Phe 


Lys 


170 




Gly 


Phe 


Lys 


Asp 


Gly 


Phe 


Arg 


Gin 


Thr 






220 


Asn 


Tro 


Pro 




235 




Cys 


ASD 


Gin 


250 




Lys 


Ala 


Leu 


Thr 


Leu 


Tyr 


Tyr 


Gly 


Tyr 






300 


Ser 


Leu 


Thr 




315 




Ala 


Phe 


Thr 


330 






Asp 


Ser 


val 


Thr 


val 


Glu 


Glu 


Gin 


He 






380 


Leu 


val 


Lys 




395 
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cgaccggatc agggaggtag atgagcggag aaccagagtc gacagtggta ttaccgatga 360 

tggccggtcc aaaggttttg ttgcccgcgc catactctcc aactgctatg gtccaatgct 420 

tcatgttgtc gaccacaggc gtatatgtga tgtcgccagt gtatttggat ttgtcgagat 480 

agccaaagtc ccaagaacca ttgccctcgg gcctcaagtt tgctgcaaag acttttttct 540 

tcagtgtcgg tgcgacggtt tcgaagaagg tgctttgttg cacaggcttt acctggttga 600 

tgatgccgaa cgcaagaccc atgataccat ccgagtcgat atcgctgggg acataggttg 660 

ctacctcgac ggcttgcttc tcggccacaa ccgggccagc cttgaccaca tccgtgtaaa 720 

caatgccatt ggccgaggag ccgcctgagt aggtgatggt ccaattatag ttgggcaaca 780 

gctgtgcaga cgacgatggg aagtagtagg ttttgtccgg accctgcata gttgatgtct 840 

cgttgccaaa cacccacaag tcggcggagc cagtatcgta aatcaggttg aaagtctgat 900 

ttccaataat ggtaggggta aagtaggtga tgccagggtc gtcgggcact acagtgacgg 960 

acccttcctg ttggcctgca acattggctt gtctcttgtc gacagtttcc gtggtaggat 1020 

gccttgagcg aagttttcga aagtcggcct caaaatcaaa tgatggcgga gcggctgcta 1080 

cggcgtcgac actataggca gcgccgcgag gttctggtac aagagcgcag gcagaagagg 1140 

cgagtatggc gagtgcgagc ttggctgtca tgctttgcaa atgtgacatt gtgtttgtgt 1200 

gaatagtaga gagaagatgg tggagtaaag agggtgtcac ccggcaaatg ctgtgtagcc 1260 

aaataatgcg gaataaactt taattttgta gaggcattta tctgtctgtc gagctgacct 1320 

cacgttagca tgtgtagcag atgtaaggcc gacaatctta cacggcaaca atggatacct 1380 

ctgcccaggg cacactgcga acactggacc tttgggctaa atgttgattg ggtaaagtaa 1440 

gagtgatttg gagtcgaggc ggtctacaac cctagcggta cttgggtgca agctagtata 1500 

tggcatgatg tcaacaaggt cgtattgaga agcaaagacg atgagttcac aggggaggtt 1560 

gaccgaaata gcaaaaacga tgtatgcatt gcccatcccg gtagtctata aaaagtaaga 1620 

gcttgcttga cgtgggaaat ggggtgccga tccagagcgt gcattaatgt gaaagtggac 1680 

taggagagaa g atg gcg cca ate aag ttg gtc gqg tgg aaa tgg egg act 1730 
Met Ala Pro lie Lys Leu val Gly Trp Lys Trp Arg Thr 
15 10 

ggc tgg ccg ggg ata att egg eta gcg ggc tgg gag agg aag gag etc 
Gly Trp pro Gly He lie Arg Leu Ala Gly Trp Glu Arg Lys Glu Leu 
15 20 25 



1778 



gtg ttg aca cga tgc age gtc cac ttt ggc ate cat gaa aca cgc ate 1826 
val Leu Thr Arg cys ser val His Phe Gly lie His Glu Thr Arg lie 
30 35 40 45 

cga tat att gtt etc caa aaa ccg gga ccc ccg caa acc cac aag cc 1873 
Arg Tyr lie Val Leu Gin Lys Pro Gly Pro Pro Gin Thr His Lys Pro 
50 55 60 

gtcaagataa gtacacacct gcacaacggc aaagacaagg tacagtggtc cgtgccacac 1933 

acacagcata gccaaactca aatccatcgt actegtattg ctacattccc ggcacggccc 1993 

gactcagtca gtagecaact taccatgtag cgttgtaata agetttggee actctcttgg 2053 

cag t gca tac get ctg gag ate aca gtc gac cgt cca cac ccc aca etc 2102 
Ala Tyr Ala Leu Glu lie Thr val Asp Arg Pro His Pro Thr Leu 
65 70 ~ 75 

agg agt gee ctg ggt egg tea gee gag aga cag gca tct ggt act cac 2150 
Arg ser Ala Leu Gly Arg Ser Ala Glu Arg Gin Ala Ser Gly Thr His 
80 85 90 

ata aag acc tgc cat ggc tec gtc ttc cct tgc ctt gee cgc ate tgc 2198 
lie Lys Thr cys His Gly ser val Phe Pro Cys Leu Ala Arg lie cys 
95 100 105 

gca ate ttg etc tea cac tea aca ate atg cct gat tec aag atg gtc 2246 
Ala lie Leu Leu Ser His ser Thr lie Met Pro Asp Ser Lys Met val 
110 115 120 

tea cgc gee ctt etc gee gee ctt gca etc cct get gtc tct gee gag 2294 
Ser Arg Ala Leu Leu Ala Ala Leu Ala Leu Pro Ala Val ser Ala Glu 
125 130 135 140 

ctt ccc cca ggc gee att get gtg ccc ctg ate cga gac gee gaa etc 2342 
Leu Pro pro Gly Ala lie Ala val Pro Leu lie Arg Asp Ala Glu Leu 
145 150 155 

gac gca tac tac gca gag ttc cag gtc gga acg ccc ccg cag aag gaa 2390 
Asp Ala Tyr Tyr Ala Glu Phe Gin Val Gly Thr Pro Pro Gin Lys Glu 
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160 



165 



10336256.txt 



170 



tac etc aaa gtc gat act ggc age cca cga tat tec ttt ctt aac ccg 
Tyr Leu Lys val Asp Thr Gly ser Pro Arg Tyr ser Phe Leu Asn Pro 
175 180 " 185 

cgc aac caa gaa tgt gtc teg gat cca gcg tea tgc act act ttt ggc 
Arg Asn Gin Glu Cys Val Ser Asp Pro Ala ser cys Thr Thr Phe Gly 
190 195 200 

a S t t J t gac aac ttg acc tct tc gtaagtaatc atctttggct tcttttttta 
Thr Phe Asp Asn Leu Thr ser ser 
205 210 

ttaaaaaaag aagcccccaa aaagattgea agegctaatt ctacatcttc cag a act 

Thr 



2438 



2486 



2539 



2596 



tgt cgt tat gaa gga cct ggc ttc tac gat gaa etc tac gca tta gga 
Cys Arg Tyr Glu Gly pro Gly Phe Tyr Asp Glu Leu Tyr Ala Leu Gly 
215 220 225 



ttt ggc gat tac etc agt gac acc ttg gtc ctg ggc ggt gtc acc atq 
Phe Gly Asp Tyr Leu ser Asp Thr Leu val Leu Gly Gly val Thr Met 
230 235 240 245 



ccc aac atg tat ttc ggg tac acg tec aat tat acg gee gga aaa gta 
Pro Asn Met Tyr Phe Gly Tyr Thr Ser Asn Tyr Thr Ala Gly Lys val 
250 255 260 

gtt cca gaa cca att caa act att ctg g gtatgtcaag acacccgtgt 
val Pro Glu Pro lie Gin Thr He Leu 
265 270 

tettegtgea egactgeagt ctaactgttt gattgegaaa tctag gc ctg tct etc 

Gly Leu ser Leu 



2644 
2692 
2740 
2788 
2844 



gaa tgt tat ccg gag gag cct gac tgc atg tec aaa ggg gca tat ttt 
Glu cys Tyr Pro Glu Glu Pro Asp cys Met ser Lys Gly Ala Tyr Phe 



275 



280 



285 



290 



eta cca gag ttg aag aac gee tea ctg att gac gtc atg gca aca agt 
Leu pro Glu Leu Lys Asn Ala ser Leu lie Asp val Met Ala Thr sir 
295 300 305 



atg tac ctt ggg ccg gat gaa ttc aac gtc acc aat gee cag atg ate 
Met Tyr Leu Gly pro Asp Glu Phe Asn val Thr Asn Ala Gin Met lie 
310 315 320 

Til 295 2? C ?? c $ at gac aag g ? a aag gtg gac ggt 9 ac at 9 «c acg 
lie Gly Gly Ala Tyr Asp Lys Ala Lys VaT Asp Gly Asp Met Phe Thr 



325 



330 



33 



ctg gag atg gtg gat cca ttc tec aca etc acc ggc gaa caa acg aac 
Leu Glu Met val Asp Pro Phe ser Thr Leu Thr Gly Glu Gin Thr Asn 
340 345 350 

tac gtg aac gtc act gca atg gaa gtt gta ctt gac ggc ggc aac cgc 
Tyr vaf Asn val Thr Ala Met Glu Val Val Leu Asp GTy Gly Asn Arg 

355 o cr\ -.y-r- - 



360 



365 



375 



££2 IS £ a S ££* F-? 3 gat aa 9 99* gtt ggt gtc ccc ate ttg etc 
Thr ser Gin Thr Phe Gly Asp Lys Gly val cTy val pro lie Leu Leu 
375 380 385 

gac acg ggc att gca acc tgg tac gtg act gat acc att ttc ggc gec 
Asp Thr Gly lie Ala Thr Trp Tyr vaT Thr Asp Thr lie Phe Gly Ala 
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3036 
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gtc tec tac 
val Ser Tyr 
405 

acc tct gtt 
Thr Ser val 
420 

ate tct gtc 
He Ser Val 
435 

gaa att ate 
Glu He lie 



cct cgc teg 
Pro Arg ser 



gca att tac 
Ala lie Tyr 
485 

aaa gca aaa 
Lys Ala Lys 
500 

ggt ttc aca 
sty 



390 

gga ttg 
Gly Leu 



10336256. txt 



gac tgc 
Asp cys 



gaa ttc 
Glu Phe 



tct ctg 
ser Leu 
455 

gaa acc 
Glu Thr 
470 

gca ate 
Ala lie 



ggt att 
Gly lie 



aag tac 
Lys Tyr 
425 

ggc get 
Gly Ala 
440 

ttt get 
Phe Ala 



gat att 
Asp lie 



ttc gac 
Phe Asp 



tac aca 
Tyr Thr 



Giy Phe Thr 
515 



va 



g ggc 

1 Gl\ 



act gag 
Thr Glu 
505 

tec aag 
ser Lys 
520 



395 

acc gee ttc caa 
Thr Ala Phe Gin 
410 

egg gac ccc aac 
Arg Asp Pro Asn 



agt ggc aag att 
Ser Gly Lys lie 
445 

aat age acg tgt 
Asn Ser Thr Cys 
460 

ggc gta etc gca 
Gly val Leu Ala 
475 

cag acc cac agg 
Gin Thr His Arg 
490 

cag aac att gtg 
Gin Asn lie vaT 



gtc age tct tag 
val ser ser * 



400 



cct gga aaa cag gtg 
Pro Gly Lys Gin val 
415 

aat gee aag ggc tac 
Asn Ala Lys Gly Tyr 
430 

gac gtt ccg ctg cac 
Asp val Pro Leu His 
450 

ggc gtc tac atg gag 
Gly val Tyr Met Glu 
465 

gac ccc ttt att cgt 
Asp Pro Phe lie Arg 
480 

acc ate aca atg ggc 
Thr lie Thr Met Gly 
495 

ccc ttc ccc gag gga 
Pro Phe Pro Glu Gly 
510 

acacggcaca tgtatatatt 



tgtaatcegg 
caagaggaaa 
caatgatgea 
ccatgataca 
gattacaacg 
gttgataatg 
catcttacct 
tgtctggaag 
actactegtt 
taaegtaaca 
gtttggagct 
atggatacgg 
atagceggea 
acccctcagt 
gcgccacagc 
acegttaett 
aaacgagctc 



ttagaatgta 
cgegacagat 
tttcaactcg 
taccaaagcg 
aatacgagtc 
gacatgaact 
cccgtaataa 
aaagtgctta 
ctatgtagca 
cggagatccc 
actagtatgt 
ggcaggtact 
atgaactgat 
caaccccatc 
ctaggaaggt 
tacaagaaaa 
tcgaccc 



catattcaag 
gatgtttaat 
taaagattta 
ggtccactag 
aagacactga 
acgttggcgc 
ggcttaattg 
gatttgeget 
agggtgcgta 
tgtcaactag 
aaattctaat 
gtgaacataa 
taacaagcaa 
cattaacacc 
tgtctttgat 
tgaagatgee 



ttgggattgt 
gatgtcgtgg 
tttcaagttg 
aaatggacaa 
actctgtagt 
tgeggggegg 
atggtgcatt 
ttagctgcaa 
tggtaagtag 
gtaaagagtg 
tettegtgea 
tgtegcaatt 
ccccgcgatg 
ccagccatgg 
ctaccaactg 
accaaaccgc 



gagatccaag 
ttaccaatct 
ttgaggecat 
cacagcagtg 
gaagattagt 
aatatccaca 
acaagcccac 
aggctattta 
atgtcgcgtg 
ggagagcaag 
accaaagccc 
atattcatca 
atatcatctt 
caaeggtcag 
cagatggtac 
ccctgctact 



cgctcttatg 
tgacacattc 
atctacattt 
ccaagaaaat 
gctgaccttt 
tattaagaga 
ctatgactct 
gtctgactgt 
agaatcgege 
tggcagtaga 
tggggggagc 
tgtcgttact 
atagctcccc 
tgaggeggag 
atcccaagcc 
cgacatcacc 



<210> 244 
<211> 61 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 244 

Met Ala Pro lie Lys Leu Val Gly Trp Lys Trp Arg Thr Gly Trp Pro 

1 , _ 5 10 15 

Gly lie lie Arg Leu Ala Gly Trp Glu Arg Lys Glu Leu val Leu Thr 

20 25 30 

Arg cys ser val His Phe Gly lie His Glu Thr Arg He Arg Tyr lie 

35 40 45 

val Leu Gin Lys Pro Gly Pro Pro Gin Thr His Lys Pro 
50 55 60 

<210> 245 
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3276 
3324 
3372 
3420 
3468 
3516 
3564 
3617 



3677 
3737 
3797 
3857 
3917 
3977 
4037 
4097 
4157 
4217 
4277 
4337 
4397 
4457 
4517 
4577 
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<211> 151 10336256.txt 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 245 

Ala Tyr Ala Leu Glu He Thr val Asp Arg Pro His Pro Thr Leu Arq 

1 n . 5 10 15 

ser Ala Leu Gly Arg Ser Ala Glu Arg Gin Ala Ser Gly Thr His lie 

20 25 30 

Lys Thr cys His Gly Ser Val Phe Pro Cys Leu Ala Arg lie Cys Ala 

35 40 45 

lie Leu Leu ser His ser Thr lie Met Pro Asp ser Lys Met val ser 

50 55 60 

Arg Ala Leu Leu Ala Ala Leu Ala Leu Pro Ala val ser Ala Glu Leu 
65 70 75 80 

Pro Pro Gly Ala He Ala Val Pro Leu He Arg Asp Ala Glu Leu Asp 

85 90 95 

Ala Tyr Tyr Ala Glu Phe Gin val Gly Thr Pro Pro Gin Lys Glu Tvr 

n 100 105 110 

Leu Lys val Asp Thr Gly Ser Pro Arg Tyr ser Phe Leu Asn Pro Arg 

115 120 125 

Asn Gin Glu Cys Val Ser Asp Pro Ala ser cys Thr Thr Phe Gly Thr 

„u * 30 13§ 140 

Phe Asp Asn Leu Thr ser ser 
145 150 

<210> 246 
<211> 58 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 246 

Thr cys Arg Tyr Glu Gly pro Gly Phe Tyr Asp Glu Leu Tyr Ala Leu 

1 5 10 15 

Gly Phe Gly Asp Tyr Leu ser Asp Thr Leu val Leu Gly Gly val Thr 

20 25 30 

Met Pro Asn Met Tyr Phe Gly Tyr Thr ser Asn Tyr Thr Ala Gly Lys 

35 40 45 

Val val Pro Glu Pro lie Gin Thr lie Leu 
50 55 

<210> 247 
<211> 254 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 247 

Gly Leu ser Leu Glu cys Tyr pro Glu Glu Pro Asp cys Met Ser Lys 

1 5 10 15 

Gly Ala Tyr Phe Leu Pro Glu Leu Lys Asn Ala ser Leu lie Asp Val 

_ 20 25 30 

Met Ala Thr ser Met Tyr Leu Gly Pro Asp Glu Phe Asn Val Thr Asn 

35 40 45 

Ala Gin Met lie lie Gly Gly Ala Tyr Asp Lys Ala Lys Val Asp Gly 

50 55 60 

Asp Met Phe Thr Leu Glu Met val Asp Pro Phe Ser Thr Leu Thr Glv 
65 70 75 80 

Glu Gin Thr Asn Tyr Val Asn val Thr Ala Met Glu val Val Leu asd 
85 90 95 K 

Gly Gly Asn Arg Thr ser Gin Thr Phe Gly Asp Lys Gly Val Glv Val 

100 105 110 

Pro lie Leu Leu Asp Thr Gly He Ala Thr Trp Tyr Val Thr Asp Thr 

115 120 125 

lie Phe Gly Ala val ser Tyr Gly Leu Gly He Thr Ala phe Gin Pro 

_ 130 135 140 

Gly Lys Gin val Thr Ser val Asp Cys Lys Tyr Arg Asp Pro Asn Asn 
145 150 155 160 

Ala Lys Gly Tyr lie ser val Glu Phe Gly Ala Ser Gly Lys He Asp 
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48 



10336256.txt 
165 170 175 

Val Pro Leu His Glu lie lie ser Leu Phe Ala Asn Ser Thr Cys Gly 

180 185 190 

val Tyr Met Glu Pro Arg ser Glu Thr Asp lie Gly Val Leu Ala Asp 

195 200 205 

Pro Phe He Arg Ala lie Tyr Ala lie Phe Asp Gin Thr His Arg Thr 

, 210 215 220 

lie Thr Met Gly Lys Ala Lys Tyr Thr Thr Glu Gin Asn lie Val Pro 
225 230 235 240 

Phe Pro Glu Gly Gly Phe Thr Val Gly Ser Lys Val ser Ser 
245 250 

<210> 248 
<211> 1575 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (atcc 48331) 

<220> 
<221> CDS 

<222> CD...C1575) 
<400> 248 

M tg . ?? g £ ca a ? c aag ttg gtc ggg tgg aaa t 99 egg act ggc tgg ccg 
Met Ala Pro lie Lys Leu Val Gly Trp Lys Trp Arg Thr Gly Trp Pro 
1 5 10 15 

ggg ata att egg eta gcg ggc tgg gag agg aag gag etc gtg ttg aca 96 
Gly He He Arg Leu Ala Gly Trp Glu Arg Lys Glu Leu Val Leu Thr 
20 25 30 

cga tgc age gtc cac ttt ggc ate cat gaa aca cgc ate cga tat att 144 
Arg cys ser val His Phe Gly He His Glu Thr Arg lie Arg Tyr lie 
35 40 45 

gtt etc caa aaa ccg gqa ccc ccg caa acc cac aag cct gca tac get 192 
val Leu Gin Lys Pro Gly Pro Pro Gin Thr His Lys Pro Ala Tyr Ala 
50 55 60 

ctg gag ate aca gtc gac cgt cca cac ccc aca etc agg agt gee ctg 240 
Leu Glu lie Thr val Asp Arg pro His Pro Thr Leu Arg sir Ala Leu 
65 70 75 80 

ggt egg tea gee gag aga cag gca tct got act cac ata aag acc tgc 288 
Gly Arg ser Ala Glu Arg Gin Ala Ser cTy Thr His lie Lys Thr cys 
85 90 95 

cat ggc tec gtc ttc cct tgc ctt gee cgc ate tgc gca ate ttg etc 336 
His Gly Ser Val Phe Pro cys Leu Ala Arg He Cys Ala lie Leu Leu 
100 105 110 

tea cac tea aca ate atg cct gat tec aag atg gtc tea cgc gee ctt 384 
Ser His ser Thr He Met Pro Asp ser Lys Met val ser Arg Ala Leu 
115 120 125 

etc gee gee ctt gca etc cct get gtc tct gee gag ctt ccc cca ggc 
Leu Ala Ala Leu Ala Leu Pro Ala val Ser Ala Glu Leu Pro Pro gTv 
130 135 140 

gee att get gtg ccc ctg ate cga gac gec gaa etc gac gca tac tac 480 
Ala lie Ala val pro Leu He Arg Asp Ala Glu Leu Asp Ala Tyr Tyr 
145 150 155 1§0 

2i a ? a R ll c ^ ag S? a a £ 9 ccc ccg cag aag gaa tac ctc aaa gtc 528 

Ala Glu Phe Gin val Gly Thr Pro Pro Gin Lys Glu Tyr Leu Lys Val 
165 170 175 

gat act ggc age cca cga tat tec ttt ctt aac ccg cgc aac caa gaa 576 
Asp Thr Gly ser Pro Arg Tyr Ser Phe Leu Asn Pro Arg Asn Gin Glu 
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180 185 190 

tgt gtc teg gat cca gcg tea tgc act act ttt ggc act ttt gac aac 624 

cys val ser Asp Pro Ala Ser cys Thr Thr Phe Gly Thr Phe Asp Asn 

195 200 205 

ttg acc tct tea act tgt cgt tat gaa gga cct ggc ttc tac gat gaa 672 

Leu Thr Ser Ser Thr cys Arg Tyr Glu Gly Pro Gly Phe Tyr Asp Glu 
210 215 220 

etc tac gca tta gga ttt ggc gat tac etc agt gac acc ttg gtc ctg 720 

Leu Tyr Ala Leu Gly Phe Gly Asp Tyr Leu ser Asp Thr Leu Val Leu 

225 230 235 240 

ggc ggt gtc acc atg ccc aac atg tat ttc ggg tac acg tec aat tat 768 

Gly Gly val Thr Met Pro Asn Met Tyr Phe Gly Tyr Thr Ser Asn Tyr 
245 250 255 

acg gee gga aaa gta gtt cca gaa cca att caa act att ctg ggc ctg 816 

Thr Ala Gly Lys Val val Pro Glu Pro lie Gin Thr He Leu Gly Leu 
260 265 270 

tct etc gaa tgt tat ccg gag gag cct gac tgc atg tec aaa ggg gca 864 

Ser Leu Glu cys Tyr Pro Glu Glu Pro Asp Cys Met ser Lys Gly Ala 

275 280 285 



tat ttt eta cca gag ttg aag aac gee tea ctg att gac gtc atg gca 912 
Tyr Phe Leu Pro Glu Leu Lys Asn Ala ser Leu lie Asp val Met Ala 
290 295 300 



aca agt atg tac ctt ggg ccg gat gaa ttc aac gtc acc aat gee cag 960 
Thr ser Met Tyr Leu Gly Pro Asp Glu Phe Asn val Thr Asn Ala Gin 
305 310 315 320 



atg ate att ggt ggc gee tat gac aag gca aag gtg gac ggt gac atg 
Met lie lie Gly Gly Ala Tyr Asp Lys Ala Lys Val Asp Gly Asp Met 
325 330 335 



acg aac tac gtg aac gtc act gca atg gaa gtt gta ctt gac ggc ggc 
Thr Asn Tyr val Asn val Thr Ala Met Glu val Val Leu Asp Gly Gly 
355 360 365 



1008 



ttc acg ctg gag atg gtg gat cca ttc tec aca etc acc ggc gaa caa 1056 
Phe Thr Leu Glu Met val Asp Pro Phe Ser Thr Leu Thr Gly Glu Gin 
340 345 350 



1104 



1152 



aac cgc acg tea caa acc ttt gga gat aag ggt gtt ggt gtc ccc ate 
Asn Arg Thr Ser Gin Thr Phe Gly Asp Lys Gly Val Gly Val Pro lie 
370 375 380 

ttg etc gac acg ggc att gca acc tgg tac gtg act gat acc att ttc 1200 
Leu Leu Asp Thr Gly He Ala Thr Trp Tyr val Thr Asp Thr lie Phe 
385 390 395 400 

ggc gee gtc tec tac gga ttg ggt att acc gee ttc caa cct gga aaa 1248 
Gly Ala val ser Tyr Gly Leu Gly lie Thr Ala Phe Gin Pro Gly Lys 
405 410 415 



cag gtg acc tct gtt gac tgc aag tac egg gac ccc aac aat gee aag 1296 
Gin val Thr ser Val Asp cys Lys Tyr Arg Asp Pro Asn Asn Ala Lys 
420 425 430 

gqc tac ate tct gtc gaa ttc ggc get agt ggc aag att gac gtt ccg 1344 
Gly Tyr He ser val Glu Phe Gly Ala ser Gly Lys He Asp val Pro 
435 440 445 

ctg cac gaa att ate tct ctg ttt get aat age acg tgt ggc gtc tac 1392 
Leu His Glu lie lie ser Leu Phe Ala Asn ser Thr Cys Gly val Tyr 
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450 455 460 

atg gag cct cgc teg gaa acc gat att ggc gta etc gca gac ccc ttt 1440 
Met Glu Pro Arg ser Glu Thr Asp lie Gly Val Leu Ala Asp Pro Phe 
465 470 475 480 

att cgt gca att tac gca ate ttc gac cag acc cac agg acc ate aca 1488 
He Arg Ala lie Tyr Ala lie Phe Asp Gin Thr His Arg Thr He Thr 
485 490 " 495 

atg ggc aaa gca aaa tac aca act gag cag aac att gtg ccc ttc ccc 1536 
Met Gly Lys Ala Lys Tyr Thr Thr Glu Gin asp lie val Pro Phe Pro 
500 505 510 

gag gga ggt ttc aca gtg ggc tec aag gtc age tct tag 1575 
Glu Gly Gly Phe Thr val Gly ser Lys Val Ser Ser * 
515 520 

<210> 249 
<211> 524 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> DOMAIN 

<222> C104)...(500) 

<223> Eukaryotic aspartyl protease 

<400> 249 

Met Ala Pro lie Lys Leu Val Gly Trp Lys Trp Arg Thr Gly Trp Pro 

1 5 10 15 

Gly lie lie Arg Leu Ala Gly Trp Glu Arg Lys Glu Leu Val Leu Thr 

20 25 30 

Arg cys Ser Val His Phe Gly lie His Glu Thr Arg lie Arg Tyr lie 

35 40 45 

Val Leu Gin Lys Pro Gly Pro Pro Gin Thr His Lys Pro Ala Tyr Ala 

50 55 60 

Leu Glu lie Thr val Asp Arg Pro His Pro Thr Leu Arg ser Ala Leu 
65 70 75 80 

Gly Arg ser Ala Glu Arg Gin Ala Ser Gly Thr His lie Lys Thr cys 

. , n 85 90 95 

His Gly Ser Val Phe Pro Cys Leu Ala Arg He Cys Ala lie Leu Leu 

100 105 110 

Ser His ser Thr lie Met Pro Asp ser Lys Met val Ser Arg Ala Leu 

, 115 n 120 125 

Leu Ala Ala Leu Ala Leu Pro Ala Val Ser Ala Glu Leu Pro Pro Gly 

130 135 140 

Ala lie Ala Val Pro Leu lie Arg Asp Ala Glu Leu Asp Ala Tyr Tyr 
145 150 155 160 

Ala Glu Phe Gin Val Gly Thr Pro Pro Gin Lys Glu Tyr Leu Lys Val 

u , 165 170 1*5 

Asp Thr Gly ser Pro Arg Tyr ser Phe Leu Asn Pro Arg Asn Gin Glu 

180 185 190 

cys val Ser Asp Pro Ala ser cys Thr Thr Phe Gly Thr Phe Asp Asn 

195 200 205 

Leu Thr ser ser Thr cys Arg Tyr Glu Gly pro Gly Phe Tyr Asp Glu 

210 215 220 

Leu Tyr Ala Leu Gly phe Gly Asp Tyr Leu Ser Asp Thr Leu val Leu 
225 230 235 240 

Gly Gly val Thr Met Pro Asn Met Tyr Phe Gly Tyr Thr ser Asn Tyr 

245 250 255 

Thr Ala Gly Lys val val Pro Glu Pro He Gin Thr lie Leu Gly Leu 

, 260 265 270 

ser Leu Glu cys Tyr Pro Glu Glu Pro Asp cys Met ser Lys Gly Ala 

275 280 285 

Tyr Phe Leu Pro Glu Leu Lys Asn Ala Ser Leu lie Asp Val Met Ala 
290 295 300 
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Thr 


Ser 


Met 


Tyr 


Leu 


Glv 

vj ■ y 


Pro 


ASD 


Glu 


Phe 


305 


lie 






310 








Met 


lie 


Gly 


Gly 


Ala 


Tvr 


Asp 


LVS 


Ala 


Phe 


Thr 






325 








330 


Leu 


Glu 


Met 


Val 


ASP 


Pro 


Phe 


Ser 


Thr 






340 








345 




Asn 


Tyr 
355 


Val 


Asn 


Val 


Thr 


Ala 


Met 


Glu 














360 




Asn 


Arg 


Thr 


Ser 


Gin 


Thr 


Phe 


Gly 


ASD 


Lys 




370 










375 


Leu 


Leu 


Asp 


Thr 


Gly 


lie 


Ala 


Thr 


Tro 


Tvr 

i y i 


385 










390 






Gly 


Ala 


val 


Ser 


Tvr 

i y i 


Glv 
\j i y 


Leu 


Glv 

\j i y 


lie 


Thr 


Gin 


val 


Thr 




405 






410 


Ser 


Val 


Asp 


Cys 


LVS 


Tvr 

i y l 


Arg 


Gly 






420 










425 


Tyr 


He 


Ser 


Val 


Glu 


Phe 


Glv 

vj i y 


Ala 


Ser 




His 
450 


435 










440 






Leu 


Glu 


He 


He 


ser 


Leu 
455 


Phe 


Ala 


Asn 


Met 


Glu 


Pro 


Arg 


Ser 


Glu 


Thr 


Asp 


lie 


Gly 


465 










470 






He 


Arg 


Ala 


He 


Tyr 


Ala 


lie 


Phe 


Asp 


Gin 




Gly 






485 








490 


Met 


Lys 


Ala 


Lys 


Tyr 


Thr 


Thr 


Glu 


Gin 


Glu 


Gly 




500 








505 




Gly 


Phe 


Thr 


val 


Gly 


Ser 


Lys 


Val 






515 








520 





10336256.txt 
Asn val 
315 



365 

Gly Val Gly 

380 
Val Thr Asp 
395 



445 

Ser Thr Cys 

460 
val Leu Ala 
475 



Asn 


Ala 


Gin 


Glv 

vj i y 




son 








j <j j 




Glv 

Vj 1 y 


vJ 1 U 


Va 1 n 


350 






Acn 


rzl w 
vj i y 


va i y 


Val 


Pro 


He 


Thr 


lie 


Phe 






Ann 


Pro 


q i y 


Lys 






Asn 


a i a 


Lys 


1 jU 




A c n 
Map 


Vd 1 


Pro 


Gly 


val 


Tyr 


Asp 


Pro 


Phe 




480 


Thr 


He 


Thr 




495 




Pro 


Phe 


Pro 


510 







<210> 250 
<211> 6066 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 
<221> CDS 

<222> (3361).. .(3553) 
<223> Exon 

<221> CDS 

<222> (3608).. .(3767) 
<223> Exon 

<221> CDS 

<222> (3821) ... (5108) 
<223> Exon 

<400> 250 

taagtggtct ctctaggctg caacctcgtc acctgaccca tctgtttcca ggggggatca 60 

gactggatgg ctgggaagcc aaagtggtag gtgaacttgt actttttgag gttggcgaag 120 

atgattgctg taaaagagga gaggagtgag gggcattcgt agatggagcc gtcgtgtata 180 

gcatcccata tctaggcatg atcagtagac aaataggcgg ctgagagtgg acatgcatac 240 

tgtctgggca gaacgttcaa gtatggcagc gcgatcaagg ctcttgtagt cctcgatggt 300 

gttgcagttc ttgatgatgc cttcagcgcg gcaaaaggtc gggggcgtgc taacggggtg 360 

ttagacgtgt agtaagcatc ggcatgatat ggcgtactca tccgatgtca gcgcattggg 420 

atggatctgg atgcgcatgg agcgcgagga gtgctcagta gggcgaacct cgtacaggcc 480 

cagcactttg cgcgccgagt cgtcgagctt gtcatggttg attttgatat gggcgagggc 540 

ggcgtagaac tggacatcga cgtcgctcat ccaaggcgcg aacttgaggg tcgccatggt 600 

SSi^JSHS* 999§ c i9g c 9 gggtgttgga ggcgtcggga gagggcgatg ggtagagagc 660 

agagagttca gtgtctatgg cgtgtaggtc atatgggtgt atgtatggag gtacgtatgt 720 

acatagatgg ccagaagcaa gacacagggc gaggcacgtg aagctgtcaa gagagcgtga 780 

tatgtgctgc tgagggcttc aggcggccat acatgtgcat gtcatgcccc cgccaggccg 840 

tcacataggc ggggcagcgc tgaggcgcgt tcctgcagcc gcacacgcgc gctaaccccc 900 

gtcttcagcg acaccgacac gtcgagcttc ttgtcccccg cctttctccc ttcacaacaa 960 

ctat 9 cttat tggagtgtgt ggaggcaaga aactcgcaag actcgctggc 1020 

£?2H2»££ "? g 25 agca 9gaatctgcg cgggcaagtc cgagatagct tcgtgcctca 1080 

tcgacgagta caacttcacc cgcctacgcc tggcaggccc ttctgcaaag cccgacaatg 1140 

accactctgc ctcggcacag ggtttcgtag atcctcagta taccttccag catgtcgatt 1200 
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cgctgctcga ctttgtcacg ctgagatgga gggaacgatg ggtcacgacc gacatttggg 1260 

atgcctctgt tgtcgatgcc cttttgaaaa ggcctttctt tttgcttgtc agtgtcgatg 1320 

cccctgtcag agtgcggtgg cagcggtacc atgatcgctg cacggcaagc aacactgttc 1380 

caccgtccat cctcgaattt gtcgcccaga acgatgacca tcagtttgct ccaaacacag 1440 

gcctgagtgg attgtcctac cgagcacagc ttaacctcct caacagcacc acttcgatag 1500 

actctctgcg cgctgccata cgctccctcg atcttaccga cgaagcccgc ctgcgtccaa 1560 

gttgggacca atatttcatg caactggccg acctggcagc gctgcggagc aattgcatga 1620 

agaggagagt tggttgctgc atagttcggg agaagcgtgt gataagcact ggatacaatg 1680 

gcacgccacg cggtatgacc aactgcaacg agggcggatg tatgtgtgca accgacggac 1740 

gttttggctt tatgtgctga ccacgtccag gccctcgttg taacaatgct gcaaagggag 1800 

gctctggcct atccacctgc ctctgtcttc atgctgaaga aaatgctcta ctcgaagcag 1860 

gccgtgaccg tattggcggc agcgctatcc tctactgcaa cacatgtccc tgtctgacat 1920 

gtagcgtcaa gatcacccag gtcggtataa ctgaggtcgt atacaatcaa ggctacttgg 1980 

tggatgacca gacggccaag atattcgccg agagtggggt caagctgcgg caattttctc 2040 

cgcccactgg tggcttggtt gacttgggaa tcggatttgc tggcaacaga taagaaggtg 2100 

tatcttcgga tggacactag ttagttatga ctgcatctgg tggactatga cgccatagcg 2160 

agcctgtgat gttactagag gctggattgt cgacattaga atgtaggcgt gacgaggtcg 2220 

cctgatagtt gatggatggc atatctgtgc tggacgtttc ttggaagtat cacaatatca 2280 

cagaggtgct agagaaggtc gttctatacg gcataaagag attctgttat ttccgaaggg 2340 

ggggaagttt tgaaaagatg gcattgtgtt tatcagggcc gaacagcgac tgagggcggg 2400 

ctgtgcacta gtggcgcgga agcctacggc agccgttgcg ccacatgtca cctgccatat 2460 

gcgtggcgac cacacgggaa gcttgccgca cctgccgtca tcttgtcatt gcaccgttcc 2520 

acttactttg gtagacactg gttgcgccag aaatggtcag atcggtagca ttgctgtagt 2580 

ccttcaagtt gagtacaaat tgactttgaa ggctatcatt cgtttccccg gtaagtatgc 2640 

agtgcttacc gccgccggcc cttttgttcc ctactactga cccaacgagc caggatttta 2700 

accatccgcc cgggcctcca tgtcaaagca aaacatgttt ctacgggagt caacaaacct 2760 

tatttgttaa aatgatgcgc agatccacac cctgccccgc catctcgtat gtcccgaccg 2820 

cagtcgttta gcaaacagat ttacgaacag gactgcgcac gccttcttgt taggctatct 2880 

ggctattcta gcaggtgggg accatcatgt cgcacaccgg tgaacaagct tgaccaagca 2940 

tcgacaagca ttccttgcga ggctgatcgc tccacttagt ctgggcacca ggaactgtca 3000 

ccgcgcacct tgcatggata tcctccaatc acaacttcca cctctacggc tccatcgtac 3060 

gattcaggaa ggtccacaag ctctgcgtta ttggcaactg catcgtgcta gtacttatgt 3120 

gattgcttat ccactgtcaa cctctgcccg atggcacggc ctacgcggcc tgcacggctg 3180 

acatactaga cggtttatca cgcgtggatt tccatgttta atgtatctcc ttctcttctg 3240 

ggataagtgc cagggtgctt gtccagccgt catgtcttgt actaagtgct caaataccgc 3300 

tgtttgcctc gattcacagt ctcctgcttt ggtagcgacc gctcgtctgt caatctcaac 3360 

atg aag etc ctt teg gtc ttc gqt tea ttt etc tgt get tea gca get 3408 
Met Lys Leu Leu Ser Val Phe Gly Ser Phe Leu Cys Ala ser Ala Ala 
1 5 10 15 

etc get gca aat gec cct cgc ttt etc aga cct aac aga gtc cat cgc 3456 
Leu Ala Ala Asn Ala Pro Arg Phe Leu Arg Pro Asn Arg Val His Arg 
20 25 30 

ccc aat cca gtc att gag aag cgt gtc cct gga cag gac ttt cag aac 3504 
Pro Asn Pro Val lie Glu Lys Arg Val Pro Gly Gin Asp Phe Gin Asn 
35 40 45 

cca gag ate aac aag aga get cat ace ttc etc aac gca aag ace caa 3552 
Pro Glu lie Asn Lys Arg Ala His Thr Phe Leu Asn Ala Lys Thr Gin 
50 55 60 

c gtgagtaccg atcttgttgt cttatgtata cagacatata ctcattgcct 3603 

ttag cc ttt get gtc gat ggc aag aat gtc ccc ttg gee aat ttc gac 3651 
pro Phe Ala Val Asp Gly Lys Asn Val Pro Leu Ala Asn Phe Asp 
65 70 75 

tta gqt gag agt tat get ggc tta eta ccc ate tec aac gac aaa aac 3699 
Leu Gly Glu Ser Tyr Ala Gly Leu Leu Pro lie Ser Asn Asp Lys Asn 
80 85 90 95 

gaa acg cgc aag ctt ttt ttc tgg ttc ttt cca tct acc cag gee aag 3747 
Glu Thr Arg Lys Leu Phe Phe Trp Phe Phe Pro ser Thr Gin Ala Lys 
100 105 110 

aca ccg gag gaa ate gtc at ctggcaagtc aattcaagct tttctcccat 3797 
Thr pro Glu Glu lie Val Met 
115 
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gtcccagtct aacatttgcg tag g ctt aat got ggc cct gga tgt agt tea 

Leu Asn Gly GTy pro Gly cys ser ser 
120 125 

etc age ggt ttg etc caa gag aac ggc ccg ttc ttg tqa caa aac aac 
Leu ser fy Leu Leu Gin Glu Asn Gly Pro Phe LeG frp Gin ?lp g?5 
130 135 140 

55* ctt °5 C cca act cag a ac cct tat tea tgg cac aac etc acc aac 
Thr Leu Ala Pro Thr Gin Asn Pro Tyr Ser Trp Sis a£ 25 ?hf Sn 
145 150 155 

S3? i gg 8*? i aa ca 9 cct 9*3? g? 1 - gtc ggc tat teg gaa ggc gag 
Met Leu Trp Val Glu Gin Pro Val cTy val GTy Tyr ser Glu Gly Glu 



170 



175 



ccc gat ate age aac gaa tac gaa etc agt gac caa ttc cac aac ttt 
Pro Asp He ser Asn Glu Tyr Glu Leu sir Asp GlS Phe £?g G?£ Phe 
180 185 190 

tac aag aac ttt gtc gat etc ttt ggt gtc tgg aac taa aaa act tat 
Tyr Lys Asn Phe Val Asp Leu Phe GTy Val Trp aIS Trp Lys Th? Tyr 
195 200 205 

?}} 5E C gga gag tca tat gct 9gc ttt tac gtt cct tac att act aac 
val Thr GTy Glu Ser Tyr Ala GTy Phe Tyr val Pro Tyr lie Ala A?p 
210 215 220 

tin III ?if A 9t ?? c aat gac aag aaa tac ttc aat ctt ggt ggc ate 

ser Phe lie Arg Ala Asn Asg Lys Lys Tyr Phe Asn Leu Gly GTy He 



235 



?? a v? c aac gac ccc a ? c a ? c ggt act 9 at act gtc caa cag cag ate 
Ala He Asn Asp Pro lie He cTy Thr Asp Thr Val Gin Gin Gin lie 
^ u 245 250 255 

gtc ate egg ccc tac gtc gaa ttc tgg caa aat gtc ttc tac ttg aac 
Val lie Arg pro Tyr val Glu Phe Trp Gin Asn val Phe Tyr Leu Asn 
260 265 270 

5 ag 55* £J C tta g aa aga g cc cga aag cgc gac ctg gaa tac aat tac 
Gin Thr Phe Leu Glu Arg Ala Arg Lys Arg Asp Leu Glu Cys G?y Tyr 
275 280 285 

^ ZiZ i at $ at gaa aaa tac t ? :c aaa ttc cct ccg cca aag ggg ccc 
Thr Gin Tyr Tyr Glu Lys Tyr Phe Lys Phe Pro Pro Pro Lys GTy Pro 

295 300 

ttc cca aat etc cct gac cca ttc gac agt acg ggt qat ate cca att 
Phe Pro Asn Leu Pro Asp Pro Phe Asp sir Th? G?y Asp val Pro lie 
3UD 310 315 

tgc gac cag ttc gat aac tac gcc caa gcc att gcc gaq qta aat cct 
cys Asp Gin Phe Asp Asn Tyr Ala Gin Ala lie Ala Gl3 val Isn Prl 
" u 325 330 335 

tgc ttt gac gtc tac cac ate acc gaa acc tgt ccg ttc aaa tca ara 
cys Phe Asp val Tyr His lie Thr Glu Thr cys Pr§ Phe lys Se? ?hr 
340 345 350 

ccg etc ggt gga acc aac cca gga gat tat gtc qca cca aac ara flfla 
Pro Leu Gly G?y Thr Asn Pro l?y Xsp Tyr val Xfl Prl g?J ?hr ilS 
355 360 365 

gtc tat ttt gac cgc gca gat gtc aag aag gct ctt cat gcc aat cct 
val Tyr Phe Asp Arg Ala Asp val Lys Lys Ala Leu 5is Ala ler Prl 

375 380 
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aac age aca tgg atg ttg tgc aca gat aag aac gtc ttc gec ggt gec 4664 
Asn ser Thr Trp Met Leu cys Thr Asp Lys Asn val Phe Ala Gly Ala 
385 390 395 

ggc gta aac ggc tea gac acg tct gtc cca ccc gec aac age ggc qtc 4712 
GTy Val Asn GTy ser Asp Thr ser Val Pro Pro Ala Asn sir GTy val 
400 405 410 415 

etc caa aac gtt att gaa aaa aca aac aac gtc atg ate ggc tct gga 4760 
Leu Gin Asn Val He Glu Lys Thr Asn Asn Val Met lie Gly ser Gly 
420 425 430 

? a ~ ? tc ? ac 2? a ctt ctc agc aca aac ggc acc ctc ctc 9cc ctt caa 4808 
Asp Leu Asp lie Leu Leu Ser Thr Asn Gly Thr Leu Leu Ala Leu Gin 
435 440 445 

Ik* i gg aac ggc gca caa ggt cta acc aga tac ccc tcc caa 4856 
Asn Met Thr Trp Asn Gly Ala Gin Gly Leu Thr Arg Tyr pro ser Gin 
450 455 460. 

aac etc tac gtg cct tac cac ccc gaa ttc aac ggc ggt gca cta act 4904 
Asn Leu Tyr vaT Pro Tyr His Pro Glu Phe Asn GTy GTy Ala Leu Ala 
465 470 475 

ggc get gga tac cag ggc tta tgg acc aaa gaa cgc ggt ctg acc ttc 4952 
GTy Ala Gly Tyr Gin Gly Leu Trp Thr Lys Glu Arg Gly LeS Thr Phe 
480 485 490 495 

tac act gcg cgt ctt gca ggt cat gag ttg cca ggt tac acg cct qqc 5000 
Tyr Thr Ala Arg Leu Ala GTy His Glu Leu Pro Gly Tyr Thr Pro GTy 
500 505 510 

gtc gga tac cgc atg ttg gag att ctg ctc ggt cgc ate tcc gat ttt 5048 
val GTy Tyr Arg Met Leu Glu lie Leu Leu Gly Arg lie ser Asp phe 
515 520 525 

age age acc cgc gat ttc acc acc caa aca ggt aat ttt act ggt acc 5096 
ser ser Thr Arg Asp Phe Thr Thr Gin Thr GTy Asn Phe Thr Gly Thr 
530 535 540 

acc gat ctc tat tagtagacga gtaggatacc tagcattacc tgtttttcgc 5148 
Thr Asp Leu Tyr 
545 

cgatgattga. gattttttgt tgtaaatata aaacttctta gttgeaaatt atcgcgttgt 5208 

tggcgccgga tatgttcggg tatatccact tttgetaaac ttacactatg acacttgeat 5268 

tcttgacaac ettgetatga tccctacccg ttgtctacct tttcagtaat cacccaattt 5328 

ggcgatgtgc cactaggccc agagtagect tacccctctt ttgectttte gcctctccat 5388 

ccttggcaac cccgctcaac tagagaggaa aggatcegta ccaaaagccc ttcttccgcq 5448 

cctccccccc ctccctccac tccctgcaat cagaaaatgt gaacataatc taatcatctg 5508 

gagatacaaa catcgctctg atcacccaga tcccggctcg etatgtaegg cagtatagtg 5568 

aa * a " gcg I * ga " a * cac ttttacgtga atccgttttg gaaaagcaac ctaccaagca 5628 

" S gcc * a 3H ga gtgattgett ctaggataca ggaatgtaga tgacaaagcg 5688 

agagcatget tagttattca ttactagaac cacgcattcc ttcctactac atcccgccag 5748 

cttcgccctc tcactccttt tttcatccaa actgaaatct tetgegcaga aagctattaq 5808 

aggagegect tgaatctttc tcactgtagt ttatcgatga agaatggttt ggatgtcctt 5868 

ttgtaaccaa cgttgatgtc tgaccccacg catcgctcat atcgcgactc lagttcacat 5928 

^ agaga * gg cggta 5 c S cc aegcataatg aagcacaatc atggtgatag ttttctgeat 5988 

StSKtS acga£S C9 CttC * tatca gg ccctagaa cctggggtat gcgaga?ggt 6048 

<210> 251 
<211> 64 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (atcc 48331) 
<400> 251 
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Met Lys Leu Leu Ser val Phe Gly ser Phe Leu Cys Ala ser Ala Ala 

1 , n 5 10 15 

Leu Ala Ala Asn Ala Pro Arg phe Leu Arg Pro Asn Arg Val His Arq 

20 25 30 

Pro Asn Pro val lie Glu Lys Arg val Pro Gly Gin Asp Phe Gin Asn 

, 35 40 45 

Pro Glu He Asn Lys Arg Ala His Thr Phe Leu Asn Ala Lys Thr Gin 
50 55 60 

<210> 252 
<211> 54 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 CATCC 48331) 
<400> 252 

Pro Phe Ala Val Asp Gly Lys Asn val pro Leu Ala Asn Phe Asp Leu 

1* 5 10 15 

Gly Glu Ser Tyr Ala Gly Leu Leu Pro He ser Asn Asp Lys Asn Glu 

. 20 25 30 

Thr Arg Lys Leu Phe Phe Trp phe phe pro Ser Thr Gin Ala Lys Thr 

, 35 40 45 

Pro Glu Glu lie val Met 
50 

<210> 253 
<211> 429 
<212> PRT 

<213> cochliobolus heterostrophus strain C4 (ATCC 48331) 
<400> 253 

Leu Asn Gly Gly Pro Gly cys ser ser Leu ser Gly Leu Leu Gin Glu 

1 n L 5 10 15 

Asn Gly Pro Phe Leu Trp Gin Asp Gly Thr Leu Ala Pro Thr Gin Asn 

20 25 30 

Pro Tyr Ser Trp His Asn Leu Thr Asn Met Leu Trp Val Glu Gin Pro 

35 40 45 

val Gly val Gly Tyr ser Glu Gly Glu Pro Asp He ser Asn Glu Tyr 

, 50 55 60 

Glu Leu ser Asp Gin Phe Arg Gly Phe Tyr Lys Asn Phe val Asp Leu 
65 70 75 80 

Phe Gly Val Trp Asn Trp Lys Thr Tyr val Thr Gly Glu ser Tyr Ala 

85 90 95 

Gly Phe Tyr Val Pro Tyr He Ala Asp Ser Phe He Arg Ala Asn Asp 

100 105 110 

Lys Lys Tyr Phe Asn Leu Gly Gly lie Ala lie Asn Asp Pro He lie 

115 120 125 

Gly Thr Asp Thr val Gin Gin Gin lie val He Arg Pro Tyr Val Glu 

. 130 , 135 140 

Phe Trp Gin Asn val Phe Tyr Leu Asn Gin Thr Phe Leu Glu Ara Ala 
145 150 155 160 

Arg Lys Arg Asp Leu Glu cys Gly Tyr Thr Gin Tyr Tyr Glu Lys Tyr 

. . 165 170 175 

Phe Lys Phe Pro Pro pro Lys Gly Pro Phe Pro Asn Leu Pro Asp Pro 

180 185 190 

Phe Asp ser Thr Gly Asp Val Pro lie cys Asp Gin Phe Asp Asn Tyr 

I? 5 200 205 

Ala Gin Ala lie Ala Glu Val Asn Pro Cys Phe Asp Val Tyr His lie 

. 210 215 220 

Thr Glu Thr cys Pro Phe Lys ser Thr Pro Leu Gly Gly Thr Asn Pro 
225 230 235 240 

Gly Asp Tyr val Ala Pro Gly Thr Glu val Tyr Phe Asp Arg Ala Asp 

245 250 255 

val Lys Lys Ala Leu His Ala ser Pro Asn ser Thr Trp Met Leu Cys 

260 265 270 

Thr Asp Lys Asn val Phe Ala Gly Ala Gly val Asn Gly ser Asp Thr 
, 275 280 285 

Ser Xfil Pro Pro Ala Asn ser Gl y Val Leu Gin Asn Val lie Glu Lys 
290 295 300 
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Asn 


Asn 


val 


Met 


He 


Gly 


Ser 


Glv 


Asp 


Leu 


Asp 


He 


305 










310 




315 




Thr 


Asn 


Gly 


Thr 


Leu 


Leu 


Ala 


Leu 


Gin 


Asn 


Met 


Thr 


Trp 


Gin 


Gly 






325 










330 






Leu 


Thr 


Arg 


Tyr 


Pro 


Ser 


Gin 


Asn 


Leu 


Tyr 


Val 




Glu 




340 










345 








Pro 


Phe 


Asn 


Gly 


Gly 


Ala 


Leu 


Ala 


Gly 


Ala 


Gly 


Tyr 




Thr 


355 










360 






365 


Trp 


Lys 


Glu 


Arg 


Gly 


Leu 


Thr 


Phe 


Tyr 


Thr 


Ala 


Arg 


His 


370 










375 








380 


Glu 


Leu 


Pro 


Gly 


Tyr 


Thr 


Pro 


Gly 


Val 


Gly 


Tyr 


Arg 


385 










390 








395 


He 


Leu 


Leu 


Gly 


Arg 


He 


Ser 


Asp 


Phe 


Ser 


Ser 


Thr 


Arg 


Thr 


Gin 






405 








410 






Thr 


Gly 


Asn 


Phe 


Thr 


Gly 


Thr 


Thr 


Asp 


Leu 


Tyr 








420 








425 







320 

Asn Gly Ala 

335 
Pro Tyr His 
350 



400 
Phe Thr 
415 



<210> 254 
<211> 1644 
<212> DNA 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 

<220> 

<221> CDS 

<222> CD... (1644) 

<400> 254 

atg aag etc ctt teg gtc ttc ggt tea ttt etc tgt get tea gca get 48 
Met Lys Leu Leu ser val Phe Gly ser Phe Leu Cys Ala Ser Ala Ala 
1 5 10 15 

etc get gca aat gee cct cgc ttt etc aga cct aac aga gtc cat cgc 96 
Leu Ala Ala Asn Ala Pro Arg Phe Leu Arg Pro Asn Arg val His Arg 
20 25 30 



ccc aat cca gtc att gag aag cgt gtc cct gga cag gac ttt cag aac 144 
Pro Asn Pro val lie Glu Lys Arg val Pro Gly Gin Asp Phe Gin Asn 
35 40 45 



cca gag ate aac aag aga get cat ace ttc etc aac gca aag ace caa 192 
Pro Glu lie Asn Lys Arg Ala His Thr Phe Leu Asn Ala Lys Thr Gin 
50 55 60 

ccc ttt get gtc gat ggc aag aat gtc ccc ttg gee aat ttc gac tta 240 
Pro Phe Ala val Asp Gly Lys Asn val Pro Leu Ala Asn Phe Asp Leu 
65 70 75 80 

ggt gag agt tat get ggc tta eta ccc ate tec aac gac aaa aac gaa 288 
Gly Glu Ser Tyr Ala Gly Leu Leu Pro lie ser Asn Asp Lys Asn Glu 
85 90 95 

acg cgc aag ctt ttt ttc tgg ttc ttt cca tct acc cag gee aag aca 336 
Thr Arg Lys Leu Phe Phe Trp Phe Phe pro ser Thr Gin Ala Lys Thr 
100 105 110 

ccg gag gaa ate gtc atg ctt aat ggt ggc cct gga tgt agt tea etc 384 
Pro Glu Glu He val Met Leu Asn Gly Gly pro Gly cys Ser ser Leu 
115 120 125 

age ggt ttg etc caa gag aac ggc ccg ttc ttg tgg caa gac ggc act 432 
ser Gly Leu Leu Gin Glu Asn Gly pro Phe Leu Trp Gin Asp Gly Thr 
130 135 140 

ctt gee cca act cag aac cct tat tea tgg cac aac etc acc aac atg 480 
Leu Ala Pro Thr Gin Asn Pro Tyr Ser Trp His Asn Leu Thr Asn Met 
145 150 155 160 

ctt tgg gtc gaa cag cct gtt ggt gtc ggc tat teg gaa ggc gag ccc 528 
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Leu Trp val Glu Gin Pro val Gly Val Gly Tyr ser Glu Gly Glu Pro 
165 170 175 

gat ate age aac gaa tac gaa etc agt gac caa ttc cgc ggc ttt tac 576 
Asp lie Ser Asn Glu Tyr Glu Leu ser Asp Gin Phe Arg Gly Phe Tyr 
180 185 190 

aag aac ttt gtc gat etc ttt ggt gtc tgg aac tgg aag act tat gtt 624 
Lys Asn Phe val Asp Leu Phe Gly val Trp Asn Trp Lys Thr Tyr val 
195 200 205 

ace gga gag tea tat get ggc ttt tac gtt cct tac att get gac age 672 
Thr Gly Glu ser Tyr Ala Gly Phe Tyr val Pro Tyr lie Ala Asp Ser 
210 215 220 

ttc ate cgt gee aat gac aag aaa tac ttc aat ctt ggt ggc ate gca 720 
Phe lie Arg Ala Asn Asp Lys Lys Tyr Phe Asn Leu Gly Gly lie Ala 
225 230 235 240 

ate aac gac ccc ate ate ggt act gat act gtc caa cag cag ate gtc 768 
lie Asn Asp Pro He lie Gly Thr Asp Thr Val Gin Gin Gin He val 
245 250 255 

ate egg ccc tac gtc gaa ttc tgg caa aat gtc ttc tac ttg aac cag 816 
lie Arg Pro Tyr val Glu Phe Trp Gin Asn val Phe Tyr Leu Asn Gin 
260 265 270 

act ttc tta gaa aga gee cga aag cgc gac ctg gaa tgc ggt tac ace 
Thr Phe Leu Glu Arg Ala Arg Lys Arg Asp Leu Glu Cys Gly Tyr Thr 
275 280 285 

cag tat tat gaa aaa tac ttc aaa ttc cct ccg cca aag ggg ccc ttc 912 
Gin Tyr Tyr Glu Lys Tyr Phe Lys Phe Pro Pro Pro Lys Gly Pro Phe 
290 295 300 

cca aat etc cct gac cca ttc gac agt acg ggt gat gtc cca att tgc 960 
Pro Asn Leu Pro Asp Pro Phe Asp ser Thr Gly Asp val Pro lie cys 
305 310 315 320 

gac cag ttc gat aac tac gee caa gee att gee gag gta aat cct tgc 1008 
Asp Gin Phe Asp Asn Tyr Ala Gin Ala lie Ala Glu Val Asn Pro cys 
325 330 335 

ttt gac gtc tac cac ate acc gaa acc tgt ccg ttc aag teg acg ccg 1056 
Phe Asp val Tyr His lie Thr Glu Thr cys Pro Phe Lys ser Thr Pro 
340 345 350 

etc ggt gga acc aac cca gga gat tat gtc gca cca ggc acg gaa gtc 1104 
Leu Gly Gly Thr Asn Pro Gly Asp Tyr Val Ala Pro Gly Thr Glu val 
355 360 365 

tat ttt gac cgc gca gat gtc aag aag get ctt cat gee agt cct aac 1152 
Tyr Phe Asp Arg Ala Asp Val Lys Lys Ala Leu His Ala ser Pro Asn 
370 375 380 

age aca tgg atg ttg tgc aca gat aag aac gtc ttc gee ggt gee ggc 1200 
ser Thr Trp Met Leu Cys Thr Asp Lys Asn val Phe Ala Gly Ala Gly 
385 390 395 400 

gta aac ggc tea gac acg tct gtc cca ccc gee aac age ggc gtc etc 1248 
Val Asn Gly ser Asp Thr Ser val Pro Pro Ala Asn ser Gly val Leu 
405 410 415 

caa aac gtt att gaa aaa aca aac aac gtc atg ate ggc tct gga gac 1296 
Gin Asn val He Glu Lys Thr Asn Asn val Met lie Gly ser Gly Asp 
420 425 430 

etc gac ata ctt etc age aca aac ggc acc etc etc gee ctt caa aac 1344 
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Leu Asp lie Leu Leu ser Thr Asn Gly Thr Leu Leu Ala Leu Gin Asn 
435 440 445 

atg act tgg aac ggc gca caa ggt eta acc aga tac ccc tec caa aac 1392 
Met Thr Trp Asn Gly Ala Gin Gly Leu Thr Arg Tyr Pro ser Gin Asn 
450 455 460 

etc tac gtg cct tac cac ccc gaa ttc aac ggc ggt gca eta get qqc 1440 
Leu Tyr val pro Tyr His Pro Glu Phe Asn Gly Gly Ala Leu Ala Gly 
465 470 475 480 

get gga tac cag ggc tta tgg acc aaa gaa cgc ggt ctg acc ttc tac 1488 
Ala Gly Tyr Gin Gly Leu Trp Thr Lys Glu Arg Gly Leu Thr Phe Tyr 
485 490 495 

act gcg cgt ctt gca ggt cat gag ttg cca ggt tac acg cct ggc gtc 1536 
Thr Ala Arg Leu Ala Gly His Glu Leu Pro Gly Tyr Thr Pro Gly val 
500 505 " 510 

gga tac cgc atg ttg gag att ctg etc ggt cgc ate tec gat ttt age 1584 
Gly Tyr Arg Met Leu Glu lie Leu Leu Gly Arg lie Ser Asp Phe ser 
515 520 525 

age acc cgc gat ttc acc acc caa aca ggt aat ttt act ggt acc acc 1632 
Ser Thr Arg Asp Phe Thr Thr Gin Thr Gly Asn Phe Thr Gly Thr Thr 
530 535 540 

gat etc tat tag I644 

Asp Leu Tyr * 

545 

<210> 255 
<211> 547 
<212> PRT 

<213> Cochliobolus heterostrophus strain C4 (ATCC 48331) 
<220> 

<221> SIGNAL 
<222> (1)...(18) 

<221> DOMAIN 

<222> (74)... (522) 

<223> Serine carboxypeptidase 

<400> 255 
let Lys u 

1 5 ib rf 15 

val 
30 

3 Val lie Glu LVS Aro Val Prn Alv Gin Acn 

Glu Il< 
50 

Phe Ale 

65 _ 70 ' 75" ""~ 80* 

Lys Asr 
95 

Ala Lys 
110 . 

lie val Met Leu Asn Glv Glv Pro civ rv* 

115 
Gly Leu 
130 

Ala Pro 

145 ^ _ _ 150 ' ' r 155 ~" 160 

Glu 
175 
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40 








45 


Asn 


Lys 


Arg 


Ala 


His 


Thr 


Phe 


Leu 


Asn 


Ala 


val 






55 










60 
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100 
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He 
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Gly 


Gly 


Pro 


Gly 
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125 


Leu 


Gin 


Glu 
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Gly 


Pro 


Phe 


Leu 


Trp 


Gin 
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Gin 




135 
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Asp lie Ser Asn Glu Tyr Glu Leu ser Asp Gin Phe Arg Gly Phe Tyr 

. 180 185 190 

Lys Asn Phe Val Asp Leu Phe Gly val Trp Asn Trp Lys Thr Tvr val 

. _ 1?5 200 205 
Thr Gly Glu ser Tyr Ala Gly Phe Tyr Val Pro Tyr He Ala Asp Ser 

. 2 l° 215 220 

Phe lie Arg Ala Asn Asp Lys Lys Tyr Phe Asn Leu Gly Gly lie Ala 

225 230 235 240 

He Asn Asp Pro lie He Gly Thr Asp Thr Val Gin Gin Gin lie Val 

245 250 255 

lie Arg Pro Tyr val Glu Phe Trp Gin Asn Val phe Tyr Leu Asn Gin 

260 265 270 

Thr Phe Leu Glu Arg Ala Arg Lys Arg Asp Leu Glu cys Gly Tyr Thr 

275 -. 280 285 

Gin Tyr Tyr Glu Lys Tyr Phe Lys Phe Pro Pro Pro Lys Gly pro Phe 

290 295 300 

Pro Asn Leu Pro Asp Pro Phe Asp ser Thr Gly Asp val Pro lie cys 
305 310 315 320 

Asp Gin Phe Asp Asn Tyr Ala Gin Ala lie Ala Glu val Asn pro cys 

325 330 335 

Phe Asp val Tyr His lie Thr Glu Thr cys Pro phe Lys Ser Thr Pro 

340 345 350 

Leu Gly Gly Thr Asn Pro Gly Asp Tyr val Ala Pro Gly Thr Glu val 

355 360 365 

Tyr Phe Asp Arg Ala Asp yal Lys Lys Ala Leu His Ala ser Pro Asn 

370 375 380 

ser Thr Trp Met Leu cys Thr Asp Lys Asn val Phe Ala Gly Ala Gly 
385 390 395 ' 40 o 

val Asn Gly Ser Asp Thr ser val Pro Pro Ala Asn ser Gly val Leu 

40 5 410 415 

Gin Asn val lie Glu Lys Thr Asn Asn val Met He Gly Ser Gly asd 

n 420 425 430 

Leu Asp lie Leu Leu ser Thr Asn Gly Thr Leu Leu Ala Leu Gin Asn 
435 440 445 

Met Trp Asn Gl y Ala Gln Gl V Leu Th r Arg Tyr Pro Ser Gin Asn 

450 455 460 

Leu Tyr val Pro Tyr His Pro Glu Phe Asn Gly Gly Ala Leu Ala Gly 



465 470 475 48 0 

Ala Gly Tyr Gin Gly Leu Trp Thr Lys Glu Arg Gly Leu Thr Phe Tyr 

485 490 " 495 

Thr Ala Arg Leu Ala Gly His Glu Leu Pro Gly Tyr Thr Pro Gly val 

500 505 510 

Gly Tyr Arg Met Leu Glu lie Leu Leu Gly Arg He Ser Asp Phe ser 

515 520 "* 525 

Ser Thr Arg Asp Phe Thr Thr Gin Thr Gly Asn Phe Thr Gly Thr Thr 

530 535 540 

Asp Leu Tyr 
545 
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